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P R ^ F A T I O 



OPUSCULUM hoc, LeBor heitevole, non tam de no-mr 
confeButtty fuam ex aUoritmfcriptis, pr^ecipue autem ex 
tUttJhiJmi Marchionis de L*Hospital traStatu ex- 
cerptum fenttes j cum enim id mecum Jiatuiffem, ut Se- 
Bionum Comcarum Elementa clariora prodirent, ^ ut Philojh'- 
phia Newtoniaka, quantum ad Se&iones Co7ucas', intelleUu 
faciUor redderetur, neminem Autore nofro potiorem diixi, qui huic 
propofito fatisfaceret -, utpote qui nec longa c$* inutili demonjlra- 
tionum ferie, nec difficHi Hamonicalium proportione lahoraret : id- 
eome Theormata maxmd ex parte ah illo defumpfi\ quaque ad 
Newtonum intelligendum requiri ^ in Autore nojlro defiderart 
videhantur, ea ah Apollonio> Mjlnio, aliifque magni nomi- 
ms fcriptorihus adjvnxi, adeo ut qua pajfim ^ memhratim inter 
aHos erant drffufa, jam in tmum quaficorpus coIIeBa wideantur. 

Theoremata fuadam de circulari Se&ionum curvatura in lihro 
funto appofus, ea/jue prorfus ncrua, apud nullos, quod fcio, SeBi- 
enum Conicarum fcriptores invenienda ^ His etiam accedit metho-^ 
dus proprietates omnef Parahola ex fimilihus Ellipfeos vel Hyper» 
hola proprietatihus derrvandii atque hic quam late pateat can^ 
fus, quanta ^ quam utilia ex Im principiis deduci pojjint, nemo, 
fui vel fumnus lahrts Newtonianam Philofophiam gufiaiit, 
Tfon videt.' 



Totum Autoris nofiri lihrum fextum ( de SeUianihus Conicis in 
Solido afiimatis ) prorfus omitto 5 etfi enim ihi omnes SeWtonum 

Coni- 
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V^ MV AT I O. 

Cotiicanm froprietates modo eleganti deducantur \ cum tamen ijle 
liher nihil fere in fe contineat, quod in prioribus non fit demonm 
Jlratum, ^ cum hrevitati fimul ^ ferfpieuitati facillima o&i^U' 
^am, ideo hanc partem non jideh nefejfariam dlnci, qupt tuto neg- 
Vtgi pofet, 

Et ne hrevitate nimis chfcurd multo plus. temporis in hifie 
fiudiis recolendis impenderetur, quam wl rei natura exigat, aut 
Jifftitas pofiulet, idcireo omnia -qua ohfcurius ^ Fonft^us com- 
poni 'videhantur, ea meliori ordihe difponenda puta^vi, ^ quoad 
poffem difpofui \ ftotJ enim ut fidus interpres, fverhum werho cura" 
'vi reddere, nec Jamen prifiinam Autoris . formam ita mutavi, ut 
fiomo prorfus cultu omatus prodiret^ at eum multo fimpliciorem, 
uli fpero, in medium profero, id fcilicet fiatuens, ut in Geome^ 
tricd vel ntediocriter doBus, in Algehraivd *vel parum verfatus 
prima ^ pracipua SeUimum Conicarum Elementa fine nimiq 
fiidore fercipere pojjlt, , 
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LIBER PRIMUS 

P A R A B O L A 

DEFINITIONES. 

••■•'■••• ■ -I. 

SIT BC Regula in plano fixaj 5c GDO norma Fig. i. 
ea lege pouca, ut DG unum ex ejus lateribus 
proxime applicetur ad inferiorem Regula: partem : 
(iimatur filum FMO ejufdcm longitudinis cum DO, 
altero Normx latere : ipfius autem DO cxtremitati O 
annedatur una fili extremitas, altera vero in quovis 
plani pundlo F,- ex eadem Regulx parte, qua Normaj 
jam fi ' hlormsc laAt^DG^pter Rcgula: marginem BG mo» 
Veri aut labi fingas, eodcm aut^ tQmpDrc filum paxi^ 
lo aliquo M continuo intendi, dum pars ejus MO la- 
teri DO fixa, &r quafi a^glutinata teneacur, Curva 
AMX> paxi}li rnptu qejS:ri^ca>j vpcatur Parabola. 

Coi^VERfi^ a«|eixij,]Spf;na {upej: latus DO ad alte- 
ram partem pundi F, eodem modo defcribitur altera 
ejufdem ParaboLuE par$ A'MZ, &linea XAZ erittan- 
tum una. eademque curva, cjux Parabola vocatur. 



:u . . .'. - ,..;. 



' Rect A 'fc; '^i^feri^^fclflca 'Regtife 'fi*ifc^a?^, • qdai 
& planpm . & Normam GDO tangit, appeliac^r l>r- 

RECTRIX. 

A FuN- 
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LIBER PRIMUS 

m. 

FoNCTUM F in plano fixum dicitur Parabol» Focus, 
vcl Umbilicus. 

IV. 

Si a pun<Sbo F agaoir teSU F£ ad Dire£bicem BC 
normalis, Paraboke occurreni in pundh> A^ reda AF 
indefinite verfiis F produda? vocacur Parabolse axis. 

V. 
. Recta p, quadrupla ipfius AF, dicitur cfle axis Pa- 

RAMETER, Vel LATUS ReCTUM. 

VI. 

Omnes re^ MP> ex Parabda; pundtis dudx ad 
axem normales, appellancur Ordjiyatim ^nticAiJE, . 

Vel 0«.DINAT-« AD AXBM. 

VII. 

Omnes Red« MO, ex Parabol* pundis du^, ad 
axem parallek, vocantur Parabolar DiametRI. 

VIII. 

Ilia Axis vel Diametri cuju(cunque pars, incer ver- 
ticem & Ordinatam intercepta, vocatur illius Axis vel 
diamctri AbscissA} adeo ut AP, AP, dicantur Ab- 

SCISSjE, 

IX. Recta. 
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Dir P AR A B O L A. $ 

IX. 

RscTA, qvat Pambolac in utio pun6lo occumt> u- 
crinqiie aatem piodudla extra caclit> dicitur Tangens 
in ifto Patabols pundo. 

COROLLAHIUM. I. 

1. CoNSTAT cx Parabolac definitionc, fi a pundo 
quovis M ducatur ad fbcum F redba MF, & ad Oire- 
dricem BC normaiis MO^ redas MF, MO, £ibi invi- 
cem (emper xquari. 

Nam *OM-hMF« 0M-<-M0 * Dtf. ». 

Ablato communi OM> erit MFsMO 

COROLLARIUM. 11. 

1. Xyvm (i ducamr rcda quxcimquc KK diredbrici BC 
pafaileia, & cx quovis Paraboiae pundo M rcda MK 
itCi KHL normalis, & ad Focum F rcda MF,- KD dif- 
Krentia vel fumma redarum MF, MK, eadem femper 
^erit i difEercntia (eilicct, quando M infira K i & {um-« $4 clem. 
«na, quando M fiipra K inveniamr. '• 

COROLLARIUM. III. 

3. CiyNSTAT lincam ^E bi^iriamfecari. in pun<5to A j 
cadente enim pundo M in A, necefle eft tdbi MF ca- 
dat (uper te£lam AF,- rcda^ autcm MO juper AE (nam 
pundum F cft fixum) ^d^*'^F {empcr xqualis eft ipfi * Art. «, 
MDj unde AF ipfi AE sequalis erit. 

A X C^OROL- 
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4: L I 5 E R P.m M U-S 

COROLLARIUM. IV. 

4. HiNc patet Methodus defcribqndi Parabolam XAZ, 
cx dato axe AP {cujus vertex, Ay) & cx data.paraijie-: 
tro/^i fumantur cnim fiiper axepi.APi ex ucraqijie partCt 
pundi A, redar AF, AE, fingula^ actjuales quartac parti 
Parametri f data?, & per pundum E ducatur redta in- 
definita BC ipfi FE normalis ,. Dcinde fi ponatur inferi- 
or Regiilx pars<^ fuper rcdam BC pro Direfitrlce' hafci- 
tam, & applicituT norma GDO, ita & filum FMO 
lateri OD arquale, cujus altera extremitas ad pundiim 
O, altera ad F fit fixa, & defcribatur Parabola XAZ, 
ut in prima definittone, liqtiet lmnc~fi>re Pai^bolam 
quxfitam: ' ' ^ - - :; > t- 

CoNSTAT etiam, quo longius fuerit normae latus 

* D.f. 1. OD, hoc eft, filurii OMF/ (i^ OI>'femper *afciuale) 

co majorem efle Parabolae de^riptaf poraoncn; .* aJco ut 
pro libitu a^igcri' vel.4iwnui pp$t, cm^^ l^arabcJica,, .i^ 
& normae lat^s QDy ; & . ^un^ PMf ^^^i'^ 3?8^i 
tur vel diminuaBtur. • ,. / .' r < r ^ *^ 

■ ' " CoROLLARItJM. V; ,* , ' ' 

.-t ' .q,;l \>i u- .: - ;■ .»■>'•« 

5 . Si ex cjuovis Parabolae pundlo M agatur ad axem 
Ordinata qujevis NIP, & ad!fiKjam';F re<fta MF, erit 
MF=sAP-t-AF 

* Art. 1. Nam *MF=Mt)= AP-+:AE'^ ■' "^ ' ' " '^ ' \ 

* Art. j. ■.V-"-'-'Se(( *AE;=^A^t '-. .r c^'..r r, .n. :.. :.. . 

'■ ■ ^'■■', T3iia^^MFs;'Ap:^^F-^- ::'-':r\ ''^^''.\ '"'' 

PRO- 



J, - 
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PDt P ARiA 5 O t A. 3 

P R O P O S I T I O, I. 

['.''.,'. TREDrREMAr. 

^. ^adratum OrSinata cujufcunque MP ad axem AP, ^ig. r 
^quatur reBangulo fuh farametro /?, & Ahfciffd AP." 

Dico MP=/> X AP * 

Sit A'F=s».^ ^^paiir. PMe==)'. • ' i, : .. 

Uhde *MF=7»-+-;v. Et PF==:?w — Xj v&Vx — wjfcilicet* Art. 5;. 

m — X, quando pu^urfi tj ^ li^ra, &>— wiqrahdbP 

cft infra focum F. ' ^- - \ ' ^ * 

Jatn veroj . / ; .:•/:•• 
« 1 _*■" 

* MF=MP— t-PF in uti:oque> cafu. *47.EJein. 

Hoceft -. . > . 

imn^imx--^xxis=:^y^nm'^^%w»-;¥xx : 
j VnAc yiy==:i(mx, 

■'.li :i ,'4 - Sed:* 4»==tp'\ : f Dcf. 5. 

Ergo-^^=pxHbc eft,. MP==p X AP.. 

COROLLARIUljl PigtMVM. ET EIWDAMENTALE. 

ii>:7-'. MA.NiJESi;yM^ eft igitur, fi parametei; ipfius axisRg.i. 
jy^jgiic^lsrljp} fingujb axisparcesAPr x-^ Or^inatx ejus 
j^Vi$<:ur^uc. ^PMi, y i| fcmper fojfc yy^fx.. Et cunj, Hsc 
proprjetas pmnibus Pacabplce. punlkis cequc conyeniat, 
atque.fSQriiBi {i,cun;L qqoad axein^conit^^terj^d?|xnj^c, fe- 
.^iflft.-jsqi^ljopcn^^jf^^ Paral^oljf naturam, quoad ej,qs , 
i^S^y Jpei^Ap ¥ ^id.^i^n^ 9^pi^^^^^ «^ d^terminaire. 

',:-'l-'. --■.i,^ :--:,■• •".•-, ' - ■ • ; COROL-.- 

• -■ •■''- •<■■<{ t ...... i.- .' , , . :,' ;■ . .',•., , •, • 
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CoROLLARIUil. II. 



Flg. z, 8. Si ducmtur duas Ordinaca; quarcunque MP^NQ^ 

ad axem AP ^ quadraca earum erunc ad (e invicem> ut 
axis Abfciffic AP, AQj_ 

Dico MP : NQ.: : AP : AQ^ 

♦ Art. 6. Nam* MP==/) x AP. & NC^=^ x AQ^ 

Undc MP : NQj : f» X AP : ^ X AQj_ 

* I. Elcm.Sed */> x AP : /» x AQj : AP : AQ^ 

ErgoMP: NQj: AP: AQj, 

COROLLARIUM. III. 

9. HiNC ii Ordinacim applicatz quodibec soqualibus 

^ invicem diAantiis ftimantitr> crunt eanmi quadrata 

in continua progreflione Aridunetica: hoc eft> ut nu- 

meri 1, z, i, 4, 5 ^c, ac proinde ipfie ordinatae'ut i» 

/j, \/5, i/4, v^5 circ. 

CORO^LIARKJM. IV- 

10. Si per pun^m quodvis P m ssce Af agamr 
reda MPM axis Ordinatis paralleta, ea Paribote ocoir- 
ret in dubbus pundHs M & M a pun<9ky^ P tcf^^i^iit&' 
vsi redae cnim MP, MP,"cum ponatttuar e^ ^d 2ixii 
Ordinatas parailelar, P^bolar occummt f^ eHim,oe- 

♦ Pef.tf. currunt Ordinatx ipfe ) & ad axem *erunt ttormal*, 
ideoque ad Axem Oidmatrr. Unde-£ngQia quadr^ 

MP, MP, eidcm rcdangulo ^;if aequantur, & MP=MPi 
iioc eA,pun<fb, M & M a^qualiter dillant a pundo P. 

COROL- 
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t>i V A R A*B O L ^ > 

CoROLLitRIUM. V, 

11/ CUM * fitfjfssssfx. vel MP=^ X AP, liquct, quo* Art, 7. 
major focrit AP vel x, co majorem fore PM vcl jr, ex u- 
traque axis parce {umpcam : acko ut Ci AP in infinitum 
producacur^ PM infiniti ctiam augebitur. Et c concra- 
rio, quo minor fuerit AP, eb minor erit Ordinaca PMj 
ideoquc Ci AP fiat infinitc parva, vel evanelcacy PM ex 
utiaque axis parte crit quoque infinite parva vd eva- 
nefcct: hoc eft, fi pundum P cadat fuper punAum A, 
pun^ M & M fioi mutuo occurrenc in P. unde pacec, 

im, Rectam LL per axis verticem A dudam, Sc , 

ad Ordinatas parallelam, eile tangentem in pun^o A. 

xdo, SiMGULA Parabols pun^ta eo longius abaxecjus 
AP diftarc, quo remoriora Cmt a vertice A ; idcoque 
re<5bi LM, axi AP parailela, Parabois non n^ in uno 
pundo occurrit, diftanria cnim ejus ab axe cadcm (em^ 
per manet, a Paraboia autem conrinuo augetur. 

COROLLARIUM. VL 

II. Si ex quovis Parabolae pundo M agatur 
reda ML axi AP parallela, redae autem AL Ordi- 
natis parallelsr occurrens in L, patet ciTe * AL^=*34.Elenj. 

PM=^. Ob eandem rationem MLsrAPssrA-sr-^ 

( nam ^fxz=yy & dividendo per />,'eric x=:~j Unde fe- » Art. 7. 

quicur redas ML> MLj ex ncraque axis parte fumptas, 
tum fibi invicem arquari, cum pundaL & L aequalicer 
diftanc a pundo A j nam ex ifta Hypochefi L As=LA, 

hoc eft PMsssPM, ac proindc ^^=>^(nam p quantieas 
C3i^em cft & conftans) ergo ML==:ML« Corol- 
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•8 D E ; P A U Ai B. O L. A, 

COROLLJULIUM. VII. 



* " 



■ 1 3 . Si recta MM, ad Parabobm utriiique tcrminata, bifa- 

' -riam fccecur. r.b axe AP, eai-tang?nci LL parallela, crit^ 

idudiseuim ML, ML> axi AP parallelis, liquet redam 

LL bifajiam fccari in puntlo A, cjuia MM bifecaturin 

Art. 12. p- unde *ML, ML, fibi inviccm acquantur j idcoque 

*H- El- i-*erit MM ipfi LL parallelij.. EIl ctiam MM ordinata 

*Art.ii. ad axcm, rcola cnim LL *parallela cll: Ordinatis ad 

Axem : fed & reda; MM cfl parallela, unde & ipia MM 

^rit Ordinatai fu jrjonu^oo ovium idi\ M >: M Kfbnuq 

^^;" COROLLARiUM. YIU5^^^^^ •«*»« 

*^i"i'4. CuM pmnes pcrpendicularcs MPM ab- axe AP 
tifariam {ccencufi confcat Parabolam iplam ab axc di- 
"vidi in duas paires a:qualcs, fimilcs, &: Iimiliter pofitasj 
■fi cnim plani Parabolici pars una in altcram fupcrim- 
ponatur,Jloc ell:, fi omnes Ordinata: MP ponantur fuper 
omncs Ordinatas PM, hx illis pcrfcdc congruent, ac 
proinde tota Parabola: portib ex una axis partc coinci- 

■% xiet cum coui paabolx porcionc cx altera axis parte, 
• cum portiones ilia: ex infinito Ordinatarum numero 

• _^^ -^ componancur ^- conrticuantur. 

" — •' - - ' ■ L E.M M A. r.-lLi:.. ct .' 

^[S- 3« 15. SiNT ABC, DEF J«o trlafigulay juoruta latera 

Jihi mtttno pnral/ela fuermtj 'vUelicet AB ipji DE, AC 
ipfi D F, B C '7jr/? EF ; ' dico hJc' tfiarrguPa ((fe fimilia. 

^io.E!cm. Ob latcraAB; 'BGIpfis DF, F£- pkrallela, * eVit an 



II. 



gnlus ABCc—DE^F ; 'oli^ candem rationem angulus BAC 
~FnF, in & angtilus:iiAQ^«=^EF; unde triangula 
*4.Elcm.<?. 'Kerunt fimilia. J" . ^ 

'''-'' .Ju'.---J:.N..,''r /i.-h.yM ■' :pfR'0^ 
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D E P A R A B' Q L A. 3 

PROPDSITIO \X, 

Theorema* 

1 5. Si per axis AP ^uerticm A ducatur In utrovis an~ Fig. 4, 
pilorum PAL, PAL, fuh axe AP ^ reUd LL ordinatis 
tarallda oontentanm, reSfa ^uacun^ue AM ; dico hanc Pa- 
tahola M AM iterum occurrere in alio punSfo M, 

SuMPTA enim {iiper AL, ex utravis parte pund:i A, 
reda AG axis parametro p sequali^ adtque GF axi AP 
parallela, quac ipfi AM (produdjE fi opus) in pundo F 
occurrat^ capiatur (iiper re£tam AL (ex eadem axis 
parte, qua AM) pars AL ipii GF apqualis; & fiatLM „ 
ayi AP paralleki dico pundura M, ubi,LM ipfi AM, 
occurrit, ede ad Parabolam. 

SiT enim MP ipfi AL parallela, & triangula FGA, 
APM erunt *ftmilia; ac proinde fi fiatPM=7, AP=:a?j* Art. ly 
GA=f erit FG, vel AL, vel PMcGA : i AP-: PM, 
Hoc ^ft, y :p:.:x:y, Unde ^yy=px 5 PM igitur crit * itf. El<?« 
Ordinata *ad axem, adeoque pun<5tum M eft ad Pa-*Art,.7. 
fabolam. 

COROLLARIUM I. . . 

1-7. HiNC ex datis Parabolae axe AP,& ejus parariic- 
tro p, du<Staque per verticem A re<5ta AM in utrovis 
angulorum PAL, PAL, facile innotefcit pun^Sbum M, 
«bi refta . AM Parj^olae occurfit : pixcatur .icilicet reda 
AG, parametro datac p arqualis,. & rjCifta =GF, axi AP 
parallela^ Produ£ta GF, ufque dum ipfi AM occurrat 
in F, fiat AL=GF, & LM ipfi GF parallela; liquct 
idtur punAum M, ubi reda LM ipu AM occurrit, 
fs&^Mm&xim quacfitum. B CoROL-*Art. i<?. 
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frS^. Manifestum eft, nijllam redam pmer LAt Fa>- 
wbolam tangere pofle iti puhdo A y ca. enim. eft unica>, 
quae, per vcrticem A prooudfca, tota cadat cxtia Parabo^ 
lam j quamcunque enim doxcris ab LAL divcsfam, ca^ 
in angulo PAL ncceflaria cadet, ac proinde SarabQk&- 
* Arfe i5.iaalia pundo praetcr A^occurrit,. 

DiEEINITIONES.. 
X, 

fig. 5&«i^ Si per <juodvis Parabola: pan<Stum M agantur E)ia»' 
metcr MO, Ordinata MP aa axcm AP, & rc£ia MT^ 
qux ab axe AP,. ultra verticem ejus produifbs,. auferat 
partem AT ipfi AP an^u^em f omncs rc<Stae NO, du£be 
cx ParaboljB pundtis quibufcunqup ipfi MT parallcla», 
8c adDiametrum MO tcrroinAtJe, vocantur OROiNATi^. 

Vel OrIMNATIM APPLICATiE AD DlAM^TRUM MO* 

xi; 

Si fiat leSk f tcjftiaproportionalis ad ip{as AT, MT,> 
ifla rcda q dicicur Parambter dianwtri HQ.. 

COROLLARIUM I. 

»■ 

1«). FiAT AP, vcl ATsssx. & critMT=f;if- 
♦Dcf. n. Nam *ATrMTt : MT: f. 
Hoc eft XI MT: : MT : ^. 



¥i7.El.tf. Ergo*MTs=f^. 
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* ' ' ' . * 

COROLIA&IUM II. 

ao. Parametver f diametri ciijuicun^c MO, cx- 
cedit •parametrum f axis AP quamitatc ^x, quadrupla 
jadi AV {x). ... 

Nam *MT=MP-H-PT, »47.Ei..i 

Hoc cik*qxs=px^49ex. *Art, ij». 

Unde f=p — *- 4flf. 

COROILARIUM IIL 

3,1. pARAMiTER f dianctri cujufcunque MO, xqua- 
.;tur quadruplae rcdar MF, ab illius iiamctri originc Mad 
:£x:um F dudac. • ' 

Scilicet f=4MF, 

Nam *f=/-+-4v, * Art. »«, 

Scd*p=:4AF, &4xii=4AP. fDef.s. 

Ergo fi=4AF-4-4AP, 
5cd*4MF ^4AF-+-4AP, .' .*Art,t. 

tThde f==4Mf . 

i^R^PO-SlTFO Hl 

THtOREMA. 

11. QuADRATUM &rdhidi'^ -cuj^h 0*N M didm- 



trum MO, a^uaHtr_t]04ggulo fub.paramtro ^, ^ jjI 

MO. ■■ ~ ''■__*, '-■■' ■• '^ 

DicoON = fxMO. ^ - 

DucTA ad axem AP ordinafei NQ^ diametro MO in Fig. 5.&«* 
pun^o R occurrat j &c fit OH ipd MP parallela. 
-^^iat AP vcl AT=;c. PM vd RQ==> OR vel HQ==a. 
MO vel PH=^. 

B 1 Jam 
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* Aft. 15. jam triangula TPM, ORN, funt '•' fimilu.- 
Unde Ti' : PM: ; OR- 1 itN. ^ 

Hoc eky zx:' y i : a: ^ =RNi. 

His pofitis, crit in Fig, 5". 



Vel NQ==RN_RC^-^— ^-^^^-^ 



2X ' 2X 



Fn utroque cafii, NQ=rj[^ — ^^JS^ 

Porro in Fig. <J'*. 

NQ.== RQ^-H RN :s= j^ -f.-^; 



2X 



Et NQ = yv-^^-4-^, , i 

• Undein figuris 5 '-* & 6** critj^. . ^ , 

^ ^■/ X 4x;ir 
Ruffiis in Fig. 5 '^ erit, , 
AQ^ AH — HC^=AP-f-PHr-7H<;^=AW?5— ^. 
In Fig. tf '*. 
AC^AH-+-HC^=AP-^ PH -*r HC^==«-+-^-h»^ 

Ideoque in figuris 5 w & d % crit AC^=;ip-*-i=^<^, 
* Ait. 8. Jam vero, *AP : ACt: ; PM ; C^ ^ . . 

Hbccft, ;if : ;ir'-h^=¥: : .: TV ^Ty-^-^szp^ * 

tlndc QN==77-+.^=i=pf^v 



Sci 
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Scd QN ==yy=^^^^/ 

Aufercnda utrinque7jf=?f^»clivi<lcndopcr;jy,. & duecn-^ 
do in 4X;tf4 erit aa^<\bx, 

Scilicet OR=4^>j 
Sed- triangufa MPT, NRO funt ^fmiilia^ '" *AtMv 

2C proinde ^T : OR : : MT : ON, 

Hoc cRy 4XXi^fx: v^qx'.--^=hq^ ^-Arr.-jj^. 

Ergo ON3=%x±rf x-MO.. '; 

COROLLARIUM F. . . / 

23 Manifestvm eft, quaccunqjje delnonfti-ata- fiic*- '• : 
rint iii propofitione'prima lac axe AP/ locum habcrc a« 
pud omiici diamctros . MO^ earum Ordinatas ON> tt 
pa^aimetriihi^. Et ctint articuli 7, 8, p, 10, 1 1, 12, i y, 
14, i<f, 17, 18^, a prima propofitionc deducantur, Vc^ 
rique finr, utrum anguM APM recJi fuerint, ncchcj. 
fcquitur, fi fingamus recStam AP non cflc azcm, fcd dP- 
dmetrum cjuamcunquc, cujus Ordinatar fint PMi NQ^ 
& parameter f, hos articulos adhuc veros ibre, corunu 
cnim demonftratio prorfus eadem erit.. 



...» " t •• r- ,;' ' .' ;••• . '. ,', . »,. „■* 



1/- ,'.-;.... : ' ■ '••^ 



- . . . . . ^ ^ 
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"^ ■ .■ ■■:■.•• 

COROLXA^IUM H. 

'Fig. 5&<f. ^4. GuM arciculi 1 1 & .18 aequaliter obtincant, fivc 

AP (it axis, five Diameter quxcunque ut MO, conftat 

■redatn MT, diametri Ordinatis parallelam, efle tangen- 

tem in pundo M, nullamque amm redam in illo puo- 

v€to Parabolam tangerepoll^. 

Unde patet, unam {olummodo tapgentem duci polfe 
|)crxUtura Pafabdlx pundum. 

COROXLARIUM III. 

X5. HiNC, fi per quodvis Parabolse pun<5tum M a- 
gatur ad axem ordinata qvccyis MP, & rc^^.MTjijuac 
ab axe, ulcra verticem produdo, aitferat partem AT 
ipfi AP jequalera, red:a MT erit contingcns in punfto 

* Def. 10. Mj nam MT'paraIIeIa *eft Ordinatis ad Diametrum, 

* Art. Z4. ac proindc Parabolam *tangit in pundo M, 

£1' vice versa, fi reda MT Parabolam in pun<Sfco M 
tan^, & id axcm ducatur Ofdinit^ MP, partcs AT, 
^ AP, erunt aequales j Ron cnim ;: (ed H fieri poteft» non fit 
JlT ipfi AP squalisi liquet igitur redam aliquam duci 
pQHe per pundum M, quae auferat partem, ipfi: Al? ae- 
qinalem ^ S^ haEc erit tangens : utidc diaas tc^x Paral)Or 

* Art.a^. ljaiv;tai3|giint in eodem punAo, M, * quod fie^ ^^^^ 

'' " ' ' CoROLLARiUM IV. 

flg. ^. a<f. Si in definitionibus lo & 11, & in ultima hac 

propofitionc, ponamus redam AP non efle axem, (ed 
^i^Kl^rum quamcunque, cujus Ordinatae fint PM, QN, 
adhuc conftabit hujus propofitionis veritas, cum eadem 
prorfiis fit demonftratio, ut ex fbla figurae feptiraac in- 

fpedionc 
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(pc^ionc patet ^cx fimilibus cnim triangulis TPM, ORN, 
cadem, elicitur prbporiiD* ac cunr Al^ pro axe habe* 
batur; 

Unde fi ex Paraboke quovis pundo M agatur ad 
Diamcfrum AP prdinata l/^, ita. & refta qujcdam MT, . 
eandem Ap ita fecans in T, ut fic AT=AP, erit MT 
tangens in^im^a M,, & vice versa.. 

tioyET etiam, Diamctrum MO (ex hac Hypo^fi) , 
pro axe ipfo haberi poflev idcoque axis pro diametro^ 
habendus,. quac Qim- Ordinatis ejiis faciat te^fejs an-r ^ 

gulos.. ^ 

K R O P O S I TI O IV:. 

*^'-" TiHBORFMA. 

17. DucTis oiMamtTum ^uamnnpte AF Smi-ordl-Fig.^ 
natis MP, 'NQj dicoparametrum p efe adfummam Semi- 
wJinatarum MP, lI^Qj ut dijferentia illarum ad Sffertn»- 
tiamearvndm ahfcijfarum kVy AQ.. 

Scilicei f : MP*^NCL : :- NO : MO. 

' ' NO MP *'Att. Ci 

Nam *AC^t!l:5^ Et AP=.^r «c "• 

Ergo AQ>-^A1>a=^ ^ - ' : ^ 

Undc AQ3— AP X /toNQ^MP. 

' Sed NQ-- MP =N Q^MP x N Q— MP, * 

ErgoAQ. — AP x /te=3^Q^MP x NQ.^ Mfi' 
Vd, *j):NQ7i-MP: :NO:MO; • ?;x<f»EI.«.' 



PRO- 
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.t-r/O.Mil iil- ■:'■■:: r.- : ' l '^ - r ■ . 
. 'P.RQP05ITI0- y, 

■ :■ A -. ' ^ ■'■ ■ XheqrbmA. 

^ig. 9. ■£i, ^i pef qubd^yis Paratola punSfum M 4ucatur ai 

adaxem Ordinata MP, ^ adtangentem, fer punBumM 
duSiamy demittatur normalis quadamUC j dico axh pjtr- 

' tem VG difnidiie farametri p femper efe aquafem' '' 

--" : '-. Hoc eft, t>G=ip. ■ *'■ \ '- ••' 

* De£ <j. <^ortiam MP ip/i TC normalis *iit, «runt trian- 
f a.Elein.tf.^ula TPM, GPM * fimilia, ac proinde 
TP:PM,- :?Mi PG 

Hoc cft, xx: y : : y : ^ undc PGs=^ • 
;*Art. 7;. Sed *^^pfc=:/A:. Er^o PG===^=-i:^. 



- i« 



PRO^OSITIO VI; ^ 

f : TlLEpREM^A. : '. ,. 

'Vrg' 9' 2,5. Si if^ ^jf/j- AP 'vertice A eftgatur ufque ad quam- 

lihet contingentem MT perpendicularis AKj c^ a punBo 

K «'irS?^ <»</ contingentem, perpendicularis KF y^ctff 4^«» 

«I IF5 m/ «%»<f AF iequaUs.lquartie parTf P^frametri 

.jucis, 

Scilicet AF=?=i^. 
^ Art. 25. - A tadu M ordinata MP^ ad Axem AP, erit *AP«AT, 

.^x.Ei6. Ui5dc*AK=iMP, & A|Cs=^MP. . ' 

ri.Il.tf. 5cd*AL=AF xAT, ' ■ 



■u : 



Et 
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De P A R A B O L A. 17 

Et *iMP=:AP X 1; = AT X Ip, »Arr. tf, 

Ergo AF X AT=AT x ip, 
Hoccft, AF = i|r. 

COROLLARIUM L 

j-o. HiNc conftata * pundum F efle Parabolaj*Dtf. j.^ 

I^PCUM. J. 

COROLLARIUM II. 

51. Recta HF, per Focum Huda, & ad axem Or- 
<Jinata, aequatur femiparametro ^ i nam *AF==^/>, unde* Art.ij« 

*erit HF=4/' X /»=1/»/». £fgo HP^^^ *Art. s, 

PROPOSITIO VIL 

Theorema. 

31. Si />^r quod^vis ParahoU punBum M, rfg<?^«f <fdf 
F<7c«OT F reUa MF, c^ w Wi/^7» pur^o diameter quaijis 
MO, c^ tangens TMS 5 ^/Vo avgulum FMT, 4^ «W4 
tangentis parte TM, c^ r^fiFii MF faSium, aquari an* 
gulo OMS, jJr^ aherd tangentis parte MS, c^ Diametra 
OM comprehenfo. 

Scilicet FMT= OMS. 
Producatur Axis AP, donec tangenti TMS occurtat in 
T,& fit MP ordinataadaxem: unde erit *TA = AP,»Art. 45. 

Addatur utrinque AF, 
Et erit tA-+-AF==AP-^-AF, 

Sed*MF=AP-i.AF, . Arr. 5. 

UndeTF = MF, 

C Et 
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* 5. Ei. I. Et ang. * FMT == FTM > 
*Z7.E1. i.Sed ang. *FTM = OMS, 
Ergo FMT = OMS. 

COROLIARIUM h 

jj. HiNc fi a Foco F demittatur normalis FK ad 
♦a(j.EL i.tangencem MT> illa tangentem bifariam * fecabit ia 
punido K. 



COROLIARIUM IL 

54. Unde MF X AF=sFKj nam ob triangulumi 

MFT lioceles» & demiflam pctpcndiculaarem FK, erit 

4.E1. <f.angufus TFKsasKFM, & triangulum AFK * fimile 

triangulo KFMj crgo crit AF: FK: :FK: MF, idco»- 

^e MF X AF=F"£ 



pROPosiTia viir 

Problema. 

li». lo» 55* Datis Viametro, ^ tan^ente per *verticem ejus 
duSfJ, ita ^ faramefto ejus ^ Paraholam tffam motu conr 
tinua defcribere. 

Si diamcter data cflet axis, fiicilc dcfcribi poflet Pa- 
rabola (ecundum articulum quartum j finminus^ fit MO^ 
diamctcr data, & TMS tangcns per vcrticcm cjus 
dludb^ 

SUPERl 
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Supin Diamcttum ukni Verticcm M produdam, fu- 
matur pars MD a:qualis <juartjc parti Parametri ejusda- 
tx : per pun£him D agatur DE ipfi MD normalis, du- 
caturque MF ita, ut angulus FMT arqualis (it angulo 
OMS 'j €a£ti deinde MF ipfi MD sequali, de^ribatur, 
ut in prima definicione, Paraboia, cujus diredrix (it 
DE, & Focus F5 dico hanc fore Parabolam quacfitam. 

Recta oiim MO, cum dire^ici DE normalis fit, 
330. p^urallela eriti ideoque etiam * diameter ; Reda autem * Def. 7. 
TMS Parabolam *tangitin pundo Mj & Parametcr»Arr. 51. 
diametri MO *eft quadrupla ipfius MF. *Art. au 

PROPOSITIO IX, 

Problema, 

3^. T) ATit Pfoiikfra AV, Par^iiietYB ijuii ^ UngenteViS' ^^* 
AL, per ijfiits diametri vei^tiem A duSfj^ Pafaholam per 
fhrima pmiffa defcrihere. 

DucTA, pdr tangehris AL punftUtri quodvis L, refta 
indefinita LE dianietro AP parallela ; fiiinantur fuper 
LE & (iiper diametrum AP uftra verticem ejus produ- 
€bm, partes LE, EE, EE, ^. AFj FF, FF, ^» fibi 
mutuo xqudcs, cujuivis autem magnitudinis. Notetur 
iiipcr LEpundum M,itautLM fit tertia proportionalis 
ad parametrum Diametri AP datam, •& ad partem AL 
tangentis data^. Dudis igitur per pun£b A & M re^lis 
AE, AE> AE, (^c. MF, MF, MF, &c. dico punda 
interfedionis, N, N, N, ^c, efle ad Parabolam qua:- 
fitam. 

AcTis cnim pcr pundum notatum M & per pun- 
^um aliquod inventum N, redis MP, NQ, tangenti 
AL parallelisi fiat AV^x. PM vel AL:^. AQ=:^. 
NQ3=J2, C a. Jam 
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»Art. 15. j;inT vero Triangula NQA, ALE *fuat fimilia^ itj 
»zElem.tf.&;*MPF, NQF. Unde eric, 
NQjQA::AL:LE, 

Hoc eft, z : 'V :: y : ^, Unde LE veJ AF =^- 

Rurfus MP : PF vel PA -h AF ;: NQ,' QF vel QA-t- AF, 

Hoc eft, ^ : X —t — ^ :: z : i'— »- ^ ; 



vyy 
z. 



* i(S. El. <j. £j-go *<i^_H — £.= ;c2: —h «:^5 deleto utrmque 'vy, 8c 

crit — =xz, vel iyf=sxzz. 

* uj. El. «. Unde * ;f : 1; : : ^ : %«. 

Hoc eft, AP : AQ.:: MP : NQ^ 
«Conftruft. Jam vero quadratum ex AL vel PM * a?quatur re^- 
angulo Hib diametri parteAP, &: Parametro ejus} unde 

* Art. i2. * gjij p^ ordinata ad diametrum AP, ideoque etiam QN 4 

Pundum igitur N erit in Parabola ex alterutra parte dia- 
metri AP. Ideoque ad inventenda pundba ex altera 
parte iftius diametri, capiantur, fuper re<5bis indefinitas 
LE, AF, partes jequales LE, EE, i^c, AF, FF, ^e. cx 
altera partc pundorum L & A* 



LIBER 
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E L I V S I 

DEFINITIONES. 

SUMATUR filum FM/j & in plano quovis af-Rg- ^*» * 
figancur ejus extremitates ad pundta F,/, quorum''* 
^iftancia ab invicem longitudine fili minor fit j de- 
inde ope paxilli M continuo tenfiim tencatur filum, 6c 
codem tempore circumagatur paxillus circa pundb Fi /, 
donec in orbem rediens ad idem pundum, unde digref> 
fiis «ft, iterum revertatur. Linea aucem. paxilli motu. 
deicripta, vocatur Ellipsis. 

II.. 

PuNCTA fixa Vy f, vocantur Ellipfeos Foci, feu Um- 

BILICI. 

IH. 

Recta Aa per focos duda, & ab Ellipfi utrinque 
terminata, dicitur primus v«1 Major Axis, vel latus 

TRANSyERSUM, Vel AxiS PRINCIPALISj Vci TRANS- 
VERSUS. 

IV. 

PuNCTUM C, ubi primus axis A<» bifariam fecatur, 
appellacui EUipfeos Centrum. ^ Recta 
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V. 

Recta BJ per Ellipfeos centrum duda ad primum 
axem A4 perpendicularis, & ab Ellipfi utrinquc termi- 
iuta,dicitur 5ecundus, vel MinorAxiSu 

. / V^ I VI. '/- ' '.. •] i 

AxES ka^ B^, fimul {iimpti appellantur Conjugati; 
adeo ut primus axis Ka dicatur efle {ecundo Bi& CoN- 
JUGATUS ; & viciifirii fccundus B^primo axi Ka Con- 

JUGATUS. , .,,, l^'.\x',U^J^ g>^ 

' w' 

RECTiE MP, MIC, per Ellipfeos punda, utM, dudar, 

uni axium parallela:, & ab altero terminatjc, dicuntur 

-efTc ad hunc alterum ORDiNATiEi adeo ut MP lit ad 

Axem Aa Ordinata, & MK ad Axem B^. tw4*i.«yii 

VIIL 

Tertia proportionalis ad duos axcs, vocatnr Para- 
METER primi in proportione termini : fi igitur fiat, ut 
azis Atf ad axem B^, itaaxis Bb ad tertiam p, terda illa 
f crit axis Aa Paramet£R« 

IX. 

Omkes fcax per Centram C dudac, 6c ab Ellipfi 
utrinque terminatar, Diametri appellantur. 

X. 

KiCTA, quae Ellipfi in uno tantum pundo occutiit, 

utrinquc 
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mrinaue aatem produ^ extra caditx Tangens eft in. 
illo Hlipfeos punfta 



XI. 

Illa axis vcl diametti cujufvis pars,inter Ordinaunc 
& verticem canprehenla, vocatur Abscissa.. 

SCHOLIUM. 

J7. Si pundta F, /, inunum coeant ad centrUm C,Kg« '4^- 
conftat Ellipfi^n mutatam iri in circulum, cujus radius di- 
dio fHi CMC afqualis fit v adeo ut circulus pro' Eilij^ 
liaberi poffit, in oua focorum diftantia evanefcat ; quae^ 
cunque iatur in leciuentibus de Ellipfi fuerint demon- 
ftrata, etS maxima tuerit focorum ab invicem diftantiay 
de Circulo tamen aequc verafunt, & asqualiter obtinent, G 
modo ponamus diftantiam lianc evanefcerc vel nullam». 
£eri. 

COROLtARlUM !► ^ 

j?. CoNSAT ex prima definicione, fi. ex quovisEl- Kg* i«^ * 
fipfeos pim£to M agantur ad focos F,/, redae MF, M/,/^* 
earum fummam temper ciTe eandera, utpote quas fili 
ipfius longitudini (emper a?cjualis fit.. 

COROLLARIUM IV, 

jj. Cadente punda M in A, neccfTe eft redEaKg. ir.. 
MF cadat fuper redam AF, ita & re£ta M/fiiper Af,- 
Ob eandem rationem, pun£h) M in 4 cadente, re^Rg; 13. 
MF cadit fuper aV, & M/ fupcr af. Urtde patet efle,. 
AF-*-A/=MF-»-M/ 

Hoe 
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«oc cft, 2AP-«-F/=MF-hM/; 

Sc J xaf-^Vfz^ M/-+- M F ob cancl ?m rarioncm. 

I:rgo zAF-f-F/==i4f-+.F/ Unde AF = rf/ 

Hinc fecniiciir iw;o, (ummam retSiaruni, MF, M/ axi 
majori A^ fcmner xquari. > »- 4" . 

Nam Mr -+- M.^ = Alr— ♦- Af, 

.Scd AF = <;?/, 

Ergo MF-H-M/=Af -+-rf/ = Arf. 
:xdo. LicjLicc {cccrism diiuuiriam Ff bifccaria Centro C, 
* ^ti. -4. Nam * CA= Ca ; & A¥=af, 

Unde CA — Al- = C^ — ^/hoc cft, CF = C/. •-•>3 

r?* • r 

' •• . r.cr 

-•!' • <^OROXLARHJM III. '" '^!- - --• -J-i. 

Tig. n. 40^ si a tcrmino B axis {ecundi Bh ducantur ad duos 

♦ Dcf. 5. focos F, f, rccla: BF, 13/, patcc trianguLi * redangula 

BCF, BC/, Cilc a:c]ualiai nam anguli ad C funt redi, 

& latera BC, CF, a:quantur latcribus BC, C/, unde 

*4.ELi. *BF=B/: 

• , - Hinc BF, vcl B/=CA vel Ca, , 

-^ Nam BF-+-B/=CA-4-C4. ' ' ' "... 

%• '5' Eodem modo oftcnditur efle, 

Tb vel bf= CA vel Ca. Unde conftat, 
m^. AxEM rccundum B^ bifocari in Cj ■) 

■*47.EI.i<Nam BF=^F. Unde *FC -4-CF = K:-»-€f1 

Ergo BC = C^, & BC= Ck 

^^0, AxEM fecundum B^ primo ka feinpcr clTcmi- 
*47.EI.;f.noremj nam BC *minor eft quam BF, hoc eft, quam 
CA. 

^tio. Si a termino B axis fecundi B^, tanquam centro^ 
xleSrribatur circulus radio BF ipfi CA acquali, iftc cir- 

culus 
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iDulils axcm primum ka in ipfis Ellipfeos focis F, /, 
fecabitj reda: cnim, a pun£to B ad focos F, /, du- 
^x, ipfi CA fimt «quales; fcd radius circuii sequa- 
tur & ipfi CA: ^nde redtae, a pun<Sto B ad focos F, /, 
^iuiSfcar, ad circuli circumferentiam ufquc pertingent : cir- 
culu5 igitur delcriptus per focos tranfit. 

/ 

COROLLARIUM IV. 

41. HiNC ex datis axibus Ai«, B^, facile defcribi 
potell Ellipfisj *inventis enim focis F, /, annedtatur* Art. 40. 
nlum ejufdem longitudinis cum Axe A</, 6c defcribatur 
Ellipfis, ut in prima definitione. 

COROLLARIUM V. 

4z. QuADRATUM dimidii axis fecundi B^, jequatur 
le^langulo {iib AF & F<», partibus axis primi, inter fo- 
cum F, 6d terminos A, a, comprehenfis. 

Dico BC*= AF X F^. 
Sit CA vel * BF = t: CF = w. . ♦ ak. ^oi 

Et erit * BC=BF — CF=« — ww, *47.EI.i, 

Scd AF=AC — CF=r — m, 
Et Frf=AC-H-CF = ?-^-»/, 

_X 



Unde AF X Ftf = tt —mm=L BC. 



Iemma II. 



43. SicuT §iuatuor proportionales in aquationem facH^ 
Hmi convertuntur, ex eh qubdreSfanguIumfub extremis^^-* i<y. E1.& 

D fuetur 
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quetur reBanguJo fuh medits j ita fvicijftm aquatia ad fr^ 
portionem reducituTj hahitis magnitudinihus ex und aqua- 
tionis parte fro extremis, ex aherd autem pro mediis. 

Nam fadia ex utraque jequationis ^arte pro jeauali» 
bus redangulis haberi poflunt j & ha?c rediangula ktera 
* 14. El.fi. habcnt *reciproca: iftce autem quantitates, (jua: inter 
fe dudas fadum ex alterutra arquationis parte confici- 
unt, pro re6tanguU lateribus {iint habendjBj unde ter- 
mini in proportione invenienda innotefcent. 

PROPOSITIO L 

Theorema. 

Fig. 11 & 44. Si ad axem frhnum Aa ducatur Ordinata MP> 
^' (^ah eodem axe auferatur pars AD, ip^ MF afualis\ erit 

CA:CF::CP:CD. 

Sit CA=i^ CF=«. CV=iX. PM=r;r. CDc=:«. 
rjg. IX. Cadat Primb pundum P (iipra centrum Cy 

Erit igitur PF (emper minor, quam Vf\ 

f47.Ei.KSed*MF=MP-HPF^ 

Et Mf' = MP-4-P^* 
Unde MF vel AD minor, quam M/ vd <»Di 
Ac proinde AD feu MF=AC — CD = f — «. 
Et aD vel M/=rfC -f CD = r-H2:. 

PF = CF — CPjVelCP — CF=« — x vel Jf— H», 
prout pundum P cadat infra vel fiipra focum F. 
Erit etiam P/= CP -<- C/= x^-^-m. 



X 



Tam verb, MF=:MP-t-PF. 

^ Hoc 
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Hoc cft, f/— i /x -»- z:i = j^ -^mm — tmx -h- xx ; 

Scd & Uf=:U?-^¥f, 

HOC Cft, // -4- Xt% -♦- 2:2: =:^^ -4- w;^ _,_ 2.mX -4- A*^ J 

ac proindc, Ci membra prioris ^quationis rcfpeaivc 
fubducantur cx membris pofterioris, refidua erunc x- 
qualiaj 

5ciliccc 4.tz=s:4mx, 
Et tz = mx3 

Unde * t: m :: m :z,vel— , »Art. 4?. 

Hoc cft, CA : CF :: CP : CD = « vel ^. 

zJo^ Cadat Pundum P^infra C, & erit (emper PF Fig. ij. 
major quam P/j unde MF vcl AD major, quam M/ 
vel dD, ideoque eric 
AD fivc MF = AC-4-CD = f-+-z; 
aD fivc M/s= aC — CD = r — zj 

PF = PC -4- CF= A- -4- w i 

P/=PC — C/, vel Cf—CV = X'-m, vdm-^f^ 

prout pundum P cadat infra vcl fupra focum /j 

Eft autem MF = MP -1- PF, 

Hoc eft, tt~^xtz-+-zz=s=yy-^mm^ tmx-^xx, 

Et M/=MP-H^pf. 

Sciliccc, tt — ztz~+-zz sstyy —4- mm — - jjwa? — ♦- a^at, ac 
proindc fi mcmbra poftcrioris icquationis refpedive fub- 
«lucantur cx membris prioris, relidua erijnt arqualia j 
Scilicct 4/2= 4.mx, 

£t tZssszJltX', 

Ergo */: w :: AT :2:,vel^* *^''*'45' 

Hoc cft, CA : CF :: CP : CD = 2 vcl ^- 

D i- COROL- 
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. COROLLARIUBC 

Fig. II. 45. HiNc, fi fiat CA vel Ca = t, CF velC/=w;i 
fcmpcr eric MF=:AC — CD = r— ^, ita.& M/=t 

^C — t-CD=rf-t- '^, in prima cafu,t «pando P iciliccc 

fupra. eentruin C cadit;. 
Tis. i3>-^ Cadente autem P infra C, eric Ccmipci }ABz=.Ad 

^CD = r-H-~. EcM/=^— -. * 
t ^ t 



PROPOSITIO IL 

Theorema^ 

lig.tr, & 4^- QuADRATUM Ordltiata CujufvisMP ad axanAa-y 
ij, eji ad reUangulum fuh abfcijis AP, Va, ut ejus canjuc 

gatiBh quadvatum, ad ipjtus Aa quadratum, 

BicoM?: AP xVa::M: Aa, 

Sic CA = r. CF = w. CP=;^. PM=7. CD = %.. 

Et erit MF = AC — CD, vel AC-+- CD =f — z, veli 

/ — f- z, proui pundum P fiipra vel infra centrum C. 

cadat. 

Unde crit MF= tt=p tt% — t- %%. 

Porro, PF = CF — CP, vel CP ^ CFj^ vel CP -*- CF 

=zx-^m, 

Ideoque VV=mm=r^imx-^xx, 

f Sed MF = MP-t-PF* 

HOC efti //=FZ^-*-JS%=J«y-*-«W=Fl,7»Af-FAC*'J. 
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Subftiraacur *^=*« in «q^uatione, locoip/ms %} &*Arr.44,- 



cnt. 



mmxx , 

7^=q= ^mx-^ =zyy -+mm=^ tmx-t-xx-y 



tt 
Ocdinatis terminis prodit> 

ttyy =r t* — ttxx — * mmtt — h mmxx. 
tTnde "f-yy : rr — a?a? :: tt — mm : /r, *-Art;4j;- 

H6C eft, MP :.AP %Va :: * BC : CA:: B^ i.KL * Art.^R- 

COROLLARIUM- I.. 

47. QuADRATUM Ordinatac cujufcunc^ue MK ad 
axem B^, eft ad redtangulum fub axis ipfius fegmentis 
BK, K&j ut quadratum axis- conjugati .A<», ad quai; 
dratum ipfius B^. 

Sit B^= tc, MK vel CP=a^. CK vel PM=/. 
Eterit, __^ _, _^ 

* PM : AP X P4 :: B^ : A^,- **Art. 4<r;- 

Hoc eft, yyitt — xx :: j^cc : ^tt, 

Unde * ^ttyy = ^cc// — ^cf^vAr,, !^iffiEl. ii 

Vel 4ct^jf=4ccr/ — ^ffyyi 

Brgo ^ XX '. cc —yy :: ^tt ij^cCy, *Art. 454 

Scilicet, MK : BK x K^ :: Tia -JbL 

COH.OLLARIUM' n^ 

'48. SiT Alteruter axium A<i=z^ Ejus conjugatusFig. 15. 8t 
Bh = xc. Parameter autem ejus =/». Otdinat^e PM =^. ^^' 
Parfies CP, inter centrum & Oidinatas, s=sx. Hispou*- 
tis, *eritremper, — v *Att.4<j 

' ■" PM 



Digitized by 



Google 



^m L I B E R S E C U N D U S 

m : AP X Prf :: Bb : Aa. 
Vclyy '.tt '^xx'.: ^cc : ^tt. 
* Dcf. 8. Sed * A/J : B^:: V>b:f, 

* Cor. 1. Unde * Aa : B^ :: ka:pi 
zo,Elenu(J. _» __* 

Ergo Bb:Aa::f: Aa. 
Ideoque yy: tt — xx .:p : it. 

Dudis autem in fe invicem prims & poftremae pro- 
■ portionis terminis extremis & mediis, erit yyssscc — 

£CXX - ^ - pxx 

~.Ita 6cyy^lpp-^'~' 

Et cum hajc proprietas de omnibus Ellipfeos pundis 
vera ilt, atque corum {itum quoad ^es conftanter de- 

finiat, (equitur aequationem yyz=cc , utScyys=s 

ipt — C-_^ Ellip(eos naturam quoad axes perfc£^c & ad 
amuffim exprimere & determinare. 

COROLLARIUM III. 

49. HiKC quadratum Ordinatas cuju(vis MP ad 
axem Aa, eft ad redangulum (ub axis partibus AP, Va^ 
Ut parameter p, ad ipfum axem Aa, 
* Art.48. Nam ^yy: tt — xx:: p:it, 

Hoc eft MP : AP X ?d :; /»: A<f. 



CoR- 
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COROLLARIUM IV. 

50, Si ad axem ket ducantur duo: Ordinatac MP, 
NQj quadrata earum crunt ad fe inviccm, ut rcdan- 
gula AP X Va^ & AQ^x Q^, {iib axis partibus coti- 
tenta. 

ScUicet MP : NQ^ AP x Va\ AQ^x Q^^ 

X » X 

Nam *MP.:AP xP^ :: B^ \Ka, tkxuA^. 

Et NQj AQ,x Q^ :: ¥^ : A^, 
ErgoMPrAP X P-« :: NQj AQ,x Qr, 
Ideoque MP : NQ.:: AP x Prf : AQ x Q£. 

COROLLARIUM V. 

51. Si per pundtum quodvis P in alterutro axium 
conjugatorum A<«, aeatur reda MM, alteri axi B^ pa- 
rallela, ea EUipd in duobus pundis occurret a pundtoP 
aequc remotis, 

Rectam MM Ellipfi occurrere manifeftum eft, cx 

eo quod axis Bi ei occurrat in pundtisj B, h \ ideoque 

*erunt MP, MP, ordinatsj ac proinde carundem iqua-* Def. 7; 

1 — * ~i -1 • • "'''' 

drata MP, MP, eidem quanutati <•<;— — a:quantur> 

crgo MP=iMP. 



COROLLARIUM 'VI. 

"5 X. CtM (it ^yy=zcc-^ — , liquet, quo major fu-* Art. ^t, 
«rit CP, vcl X, ex utravis parte centri C, hoc eft, qub ma- 
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ccxx 

jorfueritquantkas(ubducenda-j^, to minorcm forePM 

\Ay\ adeo ur, fi CP vel x ipfi CA vel t fuerit «qua- 

lis, hoc ^fl:, fi quantitas — sequaiis lit ipli rr, pror- 

fus evanefcat PM vel^j & e contrario, qub minor fueric 
CP vel Xy eb major erit PM veljy; ideoque cvanefcen- 
le CP vel Xy Ordinata PM ( qux in hoc cafu fit CB J 
maxima erit omnium ad axem A<i Ordinatarum. Unde 

patet, 

imo. Si per terminos B, J, axis nnius B^, ducantur 
Tcdje alteri A*2parallela:,has efre tangentes in iftis pun<ais 
B, ^j & contra. 

%do. PuNCTA EUipfeos inter A & B comprehenfi, 
eo longius ab axe AP diftare, quo remotiora fint a 
pundo A ; illa autem, quae intcr B & <» contineantur, 
axi eb c&, propiora, quo remotiora fint a pun(^o B. 

COROLLARIUM VII. 

53. Si pun^a P & P a:que rcmota fmt a tceatro C," 

■ Ordinatx MP,MP, ex eadem axis parte fumptae, erunt 

^equales j cadente enim pun£bo P fupra centrum C, erit 



ccxx 



•Ait. 48. PM vcl '^yy = cc — — j erit etiam, puntto P intra C 

i ecxx . . 

cadentc, PM vzXyy^cc— -j^' Sed cum CP vel x ex 

altera centri parte aequalis fit ipfi CP vel x ex altera, & 

ccxx 
cum cc & tt quantitates (int conftantes, erit cc — — 

sszcc '-—, un^Q. yy-=yy\ vel PM3=PM. Idcoquc 
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li reAa MM EUijjfi utrinquc occurrcns, ab uno conju- 
^atorum axium Bh bifariam fecetur in pundo K, ea 
^rit alteri conjugato Aa parallela. 

DucTis enim ad axem Bh parallelis MPi MP, con- 
^t re<fbim PP bifariam *fecari in pundo C, quiaMM*»llIciti.«. 
«bifecatur in K^ideoq^ue PM, PM, erunt Drdinacr ccqua- 
lcs; undc *rc6ta MM ipfi A^ parallela erit, *}}.EK»» 

COROLLARIUM VIIL . . 

54. Sl intetliganHis Ellipfcos partem ^Ai^ parti Bah 
fupcrimponi, hacc illi perfedc congruet, hoc. eft, pun- 
^ A & M cadent fuper pun(£ta a 8c M, cum omncs 
perpendiculares . Air, MM, bifaiiam (ecencur in pundiis C 
<& K; codcm'"modo probacur partem ABa ipfi A^<» per- 
fodic congruerc & efle xqualem.* undc liquet Ellipuna 
duobus axibus {ccari in quamor partes irquales, & fimi- 
les, fitu tamen divetfo. >Jam ^AB &: AR^ iingulae le- 
miellipnn conficiunt •, auferatur communis pars ABC, & 
«rit AiC=:<»BC. Simih ratiocinio coriftabit, ' partem 
ABC ^qualcm cfle parti ahC. 

PROPOSITJO. IIL , 

..;.-. -..,:.■ ,v/-. r.i..:-;. TH^ORtMA. : 

5 5 . Si per terminum A ipjius Axii Aa, agafur reBa 
LAL Copjugato Bh faralielai ,^ in utrfvis avgulorum aAL, . 
aAL, reSfa quacunque AM ; dico hanc re&am AM £/- 
fif^ilmmim^etfnkre- ht aUa. jimBo Mi> ' " 
Eiv*Swftifsr^<tAimf^fiipA ALy cr alcetiara patte pundi A-,Pig. 17- 
rcC^' A^ft|p6a!S ixh:'A»:Paramttitd 7iv.a:qtiah -, agatur GF 
ipfi Aa parallela, redc AM ( produda:, ^fi opus ) in 
-'. (;D ^ ' pundlo 
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piindo-F oceiirpens. Capiatur ciiiarn (jipc): Af^y (^; ^ 

deni axis parte, qua.AM) pars AL ipfi <iF aequaiiSj &r 

ab altero axis Aa termino a dvicAtur<iLj dico pan^um 

M, ubi hffc reftn ipfi AMof CMrrat^ fcCe: m Ell-ipft JylAM. 

SiT enim MP ipfi AL paralielaj &,A<>c^j,f, AQ^ 

■ f. GFvel ALx=:tf. CPs=a!. PmW/, XriaDguU 

>Art. ly. autem AGF, MPA, ftint *fimilia.. 

Unde AG:GF::J^P:PA, 

Hoc eil p:. a v. y t -Ei^o Xp3=^ 

* 4. El. tf; Porro ob triangula LA^, Mptf * fimMio: cri^ 
AL':A<<:rPM:Pi>; 

Scilicct « : zf :: y r-^, Undc P<r:*te-r^i 






Erit;-igitur AP xP^=*>^, 

iied' ' AP = f =PX Et E4 == i^r=fc *v BrQUt pJM^gto P 

fiipra yel ipfi:a. centrum e cadit, 

Ereo ^ AP X va =i^tt^xxi , . - , 

Ideoque ^=:tt — xx-y.-r'-^ ;:■ ra ^'Ao Mjkj»^', :jl- 'v 

^Art.48. ^^^jit igitur PM Ofdiaata ad axem Aa^ hoc cff, 
punftum M eil ad Ellipfin. 

COR01LAB.ItJM I. ' 



V 

5tf. HiNG ex datocEffipfeoS axc.AsarjupBiiaMfrtfd^.^ 
dudaquc pcriftiiis^ raxis, vcEticdn Afclfta AM^BS^iittwift 
anguiorum aALi iiAi.>^facile innbtefcitfpnb^fti^MV 
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CoROlLAltlUM It. 



57. Manitestum «ft, nullam aliam rc£bm, prx- 
tcr LAL, Ellipfin tangcre poflc in pundo A j ea enim 
unica cft, qux p^r pundum A 4^|^> ipt^n* LL non 
lecet; omnesr i^ctft Sixin angulo PAL jneceflarib. ca- 
iilent^ ideo^e BUipfi oa;uri;ent in alio^ pundo M. 

J>ROFO?lTLO IV: 
Tkiorema, 

$t. 0"MNE$ Diametri lACm hifariam fecantur in Cf»-Fig. 17. 
tro C, ^ Elti^fi in ^ohut SoBtum funSfis M dc m oc- 
xurrunt^ 

DtJCTA Ordinata MP, iumatur Qp ipfi CP scqualisj 
€x pundo autcm /» duda ^m ipfi C/) normalis, diametro 
YACm occurrat in wj trianeuia igitur CPM, Cpn {imt 
*fimiHa, & ta:qualia5 undeCM = Ci», & VU^Pm.*^^^^^^ 
Sed Ordinatx a centro C «quidiftantes fimt *2equales,»xti.5j/ 
ta PM cft cx Hypothefi Ordinata, ideoque ^m erit etiam 
Ordinata^ 8e ptmdum m eft in Eliipfi. 

I^oiL^o fi fingamus redam aliquam ipil B^ paralle- 
lelanv 2 p)m<%> C verfia A moveri, liquet pdrtem pa« 
rallelx intra angulum ACM contentsam conftanter au- 
^ri, partem verb inter redam CM, & Ellipieos por- 
tionem AM^ incluianii Ofdinatam fcilicet PM, continuo 
♦diminui':; u^ide patet rc£bm CM ad Ellipfin magis*Art. 5»« 
magiique accederc, ufque dumm^ocoirrat inpundo My 
poftea autem magis magHque rccederej nort igitur re- 
&2i CM Ellipn iterum occiirrit in alio pundo pra^tcr M 
€x eadem axis parte j & cum idem oftendi poffit de reda 
^- - E X Cw, 
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Cw, (equitur Diametrum MCw EliipH iti duobuj tan> 
tum pundbis M & tik oecurrcrc. : 

DEFINITIONES.- 

Xll. ■ •■ ; :./■' .. ;- ' 

%. i8,ip, Si per Ellipfcos pundum quociyis'^^ clucantur Dia:- 
io, 2t. m^ter MCw, Ordihata MP acT alteFutirum axemA<«, &l 
re6ta qiixd^ MT itar, ut fit CT tertia' proportionalis;, 
ad CP, CA j Diameter SCs ipfi MT parallela, di- 
citur eflfi Diamctro MC^ C6njucata >. & viciilimi^ 
Diametcr Mw CoNjUQATAt 'cft ipfi Sx, adeo ut M»,,. 
S/, (imuirumptac appellentur E)iam£TRi CoNjucATiE.. 

XJIL . . 

Omnes kOx ab Ellipfeos, pund^is duda»,. imi exdi-> 
amctris conjugatis paraQelx, & ab altera terminata;, vorr 
cantur OrdinatjE ad illam altcraini ita NO, Diame— 
tro Ss paraUek, eft Ordinata ad Conjugatam eius- 

XIV. 

Tertia proportionalis ad duas Diametros Conjaga^ 
tMy vocatiir Parameter primi in. proportione termi- 
niv tcrtia {cilieet prQpo;tionalis ad.Mw, S/, Parame.-- 
TER eft Diamctrl Mw_ 

COROLLARIUM* 

» Def. Mi %!t* SjTCAs=:ty.CVs=Xy PT==/* Et *€rify. 
CP;CA::CA:CT, 

**<t.El.<s;- Scd*^::. f s^ / t^» ., , ^-,, 
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// 



Yel «f 8= » — *w sas AP X P<i. 

rROPOSITIO V. 

Thborema. 

€0. Si per temhtos M# S, duantm Didmtrorum Con^ 
JMgatanm M«, S/, agantur ad Axm Aa Ordinata MP^ , 
SK i ^/c<^ Ahfcigam CK ej/^ ot^^ww proportionalem intef 
fegmenta axit. ah alterius Ordinata MP concurjit faUa^ 

SciUcet*CK = AP>cP4, *i7.EL-^^- 

Sit'CA = fi CP=;fi PT = x. CK = /«. Et erit, 

AP xVa^tt' — A:*=*x;r. fArt, 59? 

EtAK xK<i=/*i-— i»w>. 

Sed * /f =sx H- a:;c j * ■^'*' ^^ 

Utide AK xK<i=/^-wr;f — «i»j~: 
Hoc pofite-*erit, '^'hxt.^^i^ 

AP xPrf:AK X K4:; PM;KSi. 

Sed PM::'KS*::fP:CK ob triangula TPM, CKS,'-^ . , 
♦umiliaj 

Unde AP x Va : AK x K<i :: TP iCK* 

Hbc eft; x;r : /;if -+ ^^ — mm'.:ss:mm, 

Ergo * flw»y;c = sssx -f «#;f — «w^J, divldendo per x, * '^*- ^^*'"^ 

& txanfponendo erit, 

mmx -i-mmssssssxx-i-ssXr- 
Ycl mms^sx. 



HoG cftCJK=APxm 



GlOK^^ 
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COROLLARHJM. ^ 

(Ti, SuMMA quadracorum cx Aiabus diametris con- 
jugatis Mw, Sx, squatur .^ramMC quadraiorum ex duo- 
bus axibus A</, B^. 

Dico Mm H- Sx=A<J -f hh, 
f 5.EL2. Sit CA=r-, Bi=zri. CP=;r. £t *crii: 

CA--.CK=:AKxKi«. 
f Art. tfo. Eft autem CA=:/ri & *'CK=AP x pir=ss«— ;we. 

Unde CA— CK,velAK xKrf—^K-^r. 
'fAtt.^g. Porro*CA:CBi:AKKK4;SK! 

Scilicet n xcc :: xx ^—'^'«SKi 



Et CA : CB :: AP X Pn-: PM, 
Vel tt :ccv. tt — a-^^cc:— '^=PM, 



» » 



f 47.EI. i.Jam vero *CM=CP -+PM = **:H^fir— — * 

Et CS = CK*-f KS=f/ — xx^ 'f^i 

Undc CM -f CS = /f -+ cr ( quantitatibus -+ & -^ fc 
iBiutuo deftruentibus ,) 

Sed CAh-cB= r/ -+ ^r, . 

Ergo CM -f CS=CA-+Cil/ 

Hoc eft Mw -+ 5j » Ai^ H- B^, 

' • • • 

PRO- 
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FRbP05FTi0 VI. 

Theqrema. 

Cx. QuADRATUM Ofdtnata cujujhis OK ai J>iame- 
trum Mfffy tji ad reUangulum MO %Om fuh ahfcijfs,, 
vt quadratmt tjus Qmjugat^^ S/, ad quadratum^ ipfits^ 
Diametri Ivlwj 

Dico ON : MO x O» :: ?j : M^* 
DuiStis enim NQ^ OH ad axem B^, & OR. ad cjus: 
conjugatum A<^ parallelis, occurrat OR OrdiiiataB N(^ 
(produd«, fi opus) in pundo R. 

Sit CP=/vi PM=jr;CA = /5 PT = 5i HQ.vet . 
OR = a^ CH = JL Triangula autem Cl^M, CHO funt 
*{imilia, ^ — ♦'i.El.*;- 

Unde CP : PM r: CH : HO^ 

YeL X V y :: l -, ^=HO vel RQ^ 



a criam MPT^ NROfimt ^fimilkii.- fAit. ij^- 

Undc TP: PM::OR : RN. 

. ¥cl ^ : > »- * i ^=fcRN. ' .. ; 

His pofitis erit infigoris iS, ijji^ . '- 

tiiy=RCl— RN, vrf RN— RQ=fi*-,'5:va2-i-S; 

Unde NO^i^^— i^-4-S. 

ix in %. io, 2.1. Ni5^s«i?RQ-,.i^>i «fe^ja^. ; !; 

Ergo Niy*^-+%u^;- -"=-- ''■^■": 

'y ^ ^ x;i^ SX SS 

£decu 
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rldeoque in figuris i 8, ip, xo, & ii, crit, 

^^ XX sx ss 

-Rurfus in Fig. i8, i5>. 

Etin Fig. zo, II, -^- '^ '•• ^' -: : 

CQ.= HQ_— CH vcl CH — HQ =:^—h vcl h — ^, 
ac proinde in figuris i 8, i j), zo, zi, ••.tt^.i vv^Jimli 

Erit CCL=^^^2-^^^^^- ' ~" Jid 
-Art.50. Porro * AP x P^ : Aa>< Q^ " ^M : QN, •^'•'*^'-> "^^"Q 
Vel f^- XX : n-aa=^ zab-bb v.yy : "^y-^^^T"^ 

» j. El. z. (nam *AQ^x Q£? = CA — cci= tt z=.aa ^ tab-^b.) 

...,,., .UndeNTl= "-^>— ^^^;/^-^-^^^ . ^ite,U* 

7 . ,.' :: Ml : <I0 sbnU 

:scd NQ.=^*-^=i=iffe-''^^. . ■: ... f-. -: 

KX SX SS 

. ,u \^.A ^'^^^ % _:t^^y)' ^^^y ttyy^ayy=i^^ahyy—bhyy :^ 

:?ArL jo. Eflautem=?= ?f^==P-if^> nam *j^=f/— at^. 

A-jf rf — XX 

%_^f5^_j2t:fS:=^i d.vidmdop«lS 

-X ^^ ^4 tt — aa — Ih 

XX ss tt—xx '5^- ^fcn . 
Duda -autem liac poftrema xquatione in xx, & tranf^ 
lata hh ad aiteram partem, erir, ' 

Mxx ,aax^ ttxx - MXX — bbxx tr t^- 

Vcl 
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Vd '-^ ^•l^HLZft^J^ ^reduaa fclUcet U ad e- 

andem denominationem cum fradi^lie) unde {fi diicatur 

primum xquationis incmbrum^ «»«. — r- in xw^v ; akc-< 

rum yeroj in quadratum i^Cms tt --^ xx, ii^Ci tx ^x-vxrt.^ji 
cjualisV vel, quod eodem rccidit, fi riumerator fradionis 
ttxx—a»:iX'-tht, /- i. * ^'" ,, ,. ' 

' ^ ■ ' ■■ " I m.limpiiccm tt — xx ihukipiicetur) .e«it. 



& aufcrendo utrinque i*<»f*,ttan{poiicndo~^f ;*•;»:, & 

^ividendo per r/A-x, evadit, ' :; ^ ^ . - . 

- ' * ; ,■ hbtt - . i - • 

aaisi=:tt — xx~+-bb — — > 

Hoc eft; OR vel HQ==? «^ ^x -+ ^^ _.lS;. 

\ ,. - , '• ■ ' ' ' ~ ■' ' ' ytx . ■ ■ ■ 

Jam Tero fi' fiat CM vd'Cw=xV «ii^* ob' trianaula 
CPM, CHO '*finiilia, \ ' ' ,^ ^^ 

: CP: CM jrCH :;gO, ' , 

• . ;: ■ *■. , • -.t'.- .., : ■. . ■•■ • \ ': ■■ ■ 

•- Velcico X :: ^:;:.l2~GO. .; 

' x ...,.•'• 

TTride Mb X 0;»= *CM — CO =:^^^55±^. , _, ^. 
Porro, triangula ORN, CKS, funt *fimilia, »Atr, 15. 

Undc 0"N : CS :: OR : CK^ 

^ — -* ' *-» ■ . ~ . .J;]ftt 

Hoc eft, ON : CS :: tt — xx-h ht — — ; * tt^xxi * Art, 60, 

'•'■-•■■•; ■ - ' ^ ■ ■■ ^ . ■. ;:;- XX ■• . :-•''■ 

Sed*/^x^-»-^^^:rL; fr— jcx :: ; %z,^.. ^. 

t ' XX . XX - ^^'^^' 

Ui]dc ON:CS::MO x Ow:CM, 

Permutando ON : MO x Om :: CS : Clvl uSs ; Um. 

F CoR- 
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COROLLARIUM U^IViRSAIE. 



) 



^5 Manifestum ell quxcunc^iie fucrinc demonftnr- 
ra in Proporicionc fccunda, de duobus axibus A<?, B^ > 
opc hujus Propofitionis locum liaberc apud duas cjuaf- 
xis DiamcDos Conjugatas Mw, S/j & cum arti- 
culi 47, 48,^ 457, 50, 51, 5i, 53, 54, 55, 5<^,. 
5;^, a fecunda Propofitione clare deducantur, verique 
iint, utrum Angulus ACI3 redus fit necne, conftat, fi 
ponamus redas Aa, Bb, in illis Articulis non cffe axcs, 
lcd duas diamctrbs conjugatas quafcunque, eos adhuc ve- 
ros forc, dcmonllratio enini eorum prorfus eadem efit.. 



•• --» \ 



.^U 



"'-' ■ COROLLARIUM IL 

ig. as. <r4. CuM articuti 51 & 57, aequc v6n fmr, (Ivr 
Aa, Bb axcs fuerint, five Diamctri conjugatx qua:cun- 
c|ue Mw, Ss ; fcquitur, lineam MT per terminuni M 
Diametri cujufvis Mw dudam, ipfi autem Ss conjugatx 
cum M« parallelam, cflc tangentem in pun<flo M, 
camque effe unicam, cjua: Ellipfin in illo puado tangc- 
rc poflit. Et vice versa.. 

,Uiide conftat, unam fblummodo revauim Elhpfin ia 
dato pundo tangere pofle. 

COROLLARIUM HL 

6$. HiNC,. b per Ellipfeos pun<5kBm quodvis M, 
agatur ad alterutrum arem Aa Qrdinata qusvis MP, 
& fumatur reda CT, ex partepundiP, tertia Propor- 
nalis ad CP, CA, &: jungatur MT, liquet. fianc re- 
£lam MT cffe taagentem in pun<Sto M j nam MT dia- 
j mecro Ss eft *parallelaV ac proinde Ellipfiil in pundo 
- •.it, 64. M * wngit.^ , , ^ Et 



Dvf. - 
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Etvicc vcr4, Ci rc^ MT Ellipfm in putKftoM taa- 
p.ty & ducatur jid alterutruin axcm Aa Ordinata MP j 
crunt parte» CP* GA, CT continuc prpponionalesi id- 

coque CP X CT ?= C A. 

COROLXARIUM • IV. 

66, Si in definitionibus iz, ij & 14^ & in duabus 
uhimis Propofitionibus ponamus redas A<i, B^,non effe 
Axes, fed cfuas diamctros quafvis conjugatas, conftabit 
adhuc harum Propefitionem vcritas, eadem enim erit 
demonftratio, ut ex foli Figura: xi infpedionc patet, 
cum ex fimihbustriangulis CPM, CHO, St MPT, NRO, 
eadem ehciatur proportio, ac habids Arfx Bi, pro Axibus 
Elhp^s. 

' XTndc hquet confedarium pnccedens arqualicer obtinc- 
re, fivc Aa fucrit Axis, fivc aha quajvis Diameter •, 

Patct ctiam, Diametros Conjugatas- MVw, S/, ex hac 
Hypothefi, pro axibas haberi poncj ideoque duos axcs 
pro diamctris habcndos, qu£ intcr (c re^os conftituant 
angulps. 

PROPOSITIO VII, 

Theorbma. , 
6y, S19M ElUffi iucantur diametri quavis conjugataTi^, 25. 
^m, Ss, axiS autem Aa, Bb 5 diar faraUelogrammum fub 
diametris Mm,Ss, a^uari reBanguhfuh axibus Aa, Bb.. 
Per punfta M, S, J^antuf rcftiE MD,^ ^D ipfis Ss, 
Mn> parallcla», fibi rautuo occurrentcs in D j produfta 
autcm MD occuttat axi A?r- prodttdb i» T^ ^ a ptm- 
Ao M dcmittatur MP ipfi A^normahs, & *erunt MD,* Ajt. 52. 
SD tangcntcs in puniStis M,S, &CMSD parallelogram- <^3- 
. n^um (ub fcmidiametris cor^jugatis CM, CS, & *x-*5(f.Ei.i. 

F X quale 
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qualc quartap parci parallelogitimmi rircumfctipti 6i (iib 
ipfis diametris Mw, S^, contcnti, ex eo quod Mw> Sf 
» Ait. 55» *bifariam (ecentur in centro C Dcmktatur CE ipfi DM 
«*Art, 4^7. normalis, & erit redangulum CS x CE *ae(juale paral- 
lelogrammo CD; dico igitur efle CS xCE=GA x 
X^B = l re<5tanguli ; fyb ^xibus j iit-CA= t, CB =3 c, 

-»Art. 45. Et erit *CA:AP >< P<«:: CB: MP,- ^,3:i,,q,jMCj ^f,,^,,; 
Hoc cft ttitt — XX r. cc \cc — . = Mr. 'j^ »^^- 

■*47.EI. i.Unde *Cm5=.v^ -f-^^ . ,r - 

f Art. 65. Porro * CP:CA :: CA: Cr, moqoiq nnr.nlh ar^.lf 

-..,„doVrf *•:/=: f:| Ergo PT=CT-CP='i-!l'',i 
•• ; t^jD/ncO . _ » n f2» f* .u.\ «kA ;>vil , 

lf t MT sszxx^-hcc — ir/ -H = — -l mijictaili m 

XX tt ■ ■ 

* 4EL (?, Triangula autem MPT, CET fiint *iimilia ob angulos 

ad E & P redos, & oB angulum' ad Tcoinmunemi undc 

MT^Mp\-:C"f;CE'; ' l ^ 

• ■ „','• t* ccxk "' ' tcsik 'V ■••'Mr •' • ^ 

Vcl Af<f -4- r*-2//-i-—r.^ :'« *r- y.-rr' : ' ' ■ ^ .3 — .;. ' ^ * 

;cx /^ tr XX f*^'-tt9i»-4.efX* 



t*ce ^' 



l 



f Art: <Ji. . Pqwo. \ JCS fc=EC A?t*f;^ -ttCM.=9P/if .'rrr^CI-n»- rrj^;. * 

r. t;-^. ' ,^w rcc-Jht^c^xx-^r ccxx ^ 

£t CE « PM^afe^' " ' -A " ' 'v ' k;^ — ii - ii M-j i ii i safe-fgrf^ 

■■ i' • ) '' ) / '"^i-^iT •'^■■^■'^■•'n;i^ 



r » > 
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Sed ttcc szzCA X CB, 

Ergo CE X CS ^ CA X CB, nam DM = CS ; 
VelCE xCS,hoccftparaHelogrammumCD=CA x CB.. 

COROLLARIUM. 

<J8. HiNc totum parallclogrammum' circa diame-- 
tros M«, Sx, defcriptum squatur toti redangulo fub- 
axibus Aa, Bhy ideocjue parallelogramma omnia, circa 
datac Ellipfeos diametros quafvis conjugatas defcripca, e- 
runt inter fe xqualia; utpote qux eidem redangulb (ub 
axibus fa6bo a;quentur., 

PROPOSiTio viit:. 

Theorema. 

69. In ElHpJi, cttjus centrum^ C, Ji per pmBum f«oi-Fig. 2% 
ivls M agatur ad ajcm Aa ordinata MP, df ^d tangentem 
MT per idem punBum duBam normalis quadam MG j dico 
ejfe femper CP ad PG /m ratione data axis ipjius Aa a^. 
par^ametrum p. 

Scilicet CPIPG:: A<»:f 

Sit CA vel Caz=t', CV T=zxyVU=sy., & erir 

*CT = i^ unde PT='I:i^. * Art. 55»^' 

Jam triangula TPM, MPG, funt * fimilia,. *'8:ei.(S; 

Ergo TP:PM ::PM:PG, 

Vei'i-f£:v::^: J^==PG; 

Uncjp *;v:-~^^;:// — xx-.yy, *;tf.El..^, 

Hoc cft, CP :-PG :: AP x Va : PM , 



Sed 
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■^ Art. 4^ Sed * AP X P</ : PM :: Aa : /«, 
XrgoCP:PG:: Atf:f 

COROLLARIUM. 

-1 

-70. Hi N c redangulurti TP ?< PC ; PM v. Aa:f. nam, 
iifitem pofiiis ac in propofitionc/criiC TPxPC«=?f'^ 

* Art..49.Sed ^jjy^ff'^"^^;:^:!/; \ 
Vel tt-^»;yy:t xt :f, 

Hoc eft tP X PC : PM^: Arf.-f 



PROPOSITIO IX, 

ThJBORB1£A. 

fig. tj, & 71. Si ^a E/7ig/? <i^ extremitatihus A, «» Vtawetrt en- 

^^ j^i'^^ Aa, agantur reBa AQ., ag, Ordinatis farallel^te, 

.^ <«/w quaftam reSfa MT quomodocun^e cmfm^ens du-^ 

-catur, dico re&angulum fuh reUis AG, agy ^tfuan qud' 

4rato dimiditei Diameiri CB, femiconjugata cum. Aa. 

Scilicet AG X <j^«= CB. 
Fig. 2j. Si tangens Gg per cxtremitatem B tranfit, res con- 

ibtj nam ob parallelas, AG xdgrjsj cB, 
Tig. ifi. Non autem tranieat per B 5 fed Gg, Aa, produAa: 

conveniant in T 5 ducanturque per pundum M rcda 

MP ipfi AG, MO ipfi Aa paralielai 
* Art. 6€. Quoniam *igitur TC : CA :: CA : CP, « 

*i9.EI.5. Erit * TC;CA:: TA: APi 

*Art.58. Sed*CA=C4(, 

Ergo 
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ETe e 1 1 r F s i; ' ^ , 47 

Ergo C4:TC:: AP:AT, 

Et *T<« :TC :tTP :At, *i8.Ei. 5, 

^ Unde * ag : CN :: PM : AG, *-a Elcm. & 

Et*AG>* ag.sLsPM xGN, ^ *-t<r.EU<r.- 

Scd Pk X CN == CN X CO = * CB,, ^-Art. «s^. 

Ergo AG X dtg; sssCC 

PROPOSITiO X. 
» Theorema. 

yx. Si fw Ellipfios ftmBum quod^vis M dg^w/wr adfig.i7r' 
focos VyfyVeBa MF, M/ ; ^ />i?r /Wm fmBum tangens 
IIAS., dico ajmtlum FMT ah und tavgentis parte Tt^ 
^ feUd ilF foBum, aquari angnlo /MS fuh alterd ta»- 
gentls parte MS c^ feBj M/ comprehenfo^ 
Scilicet angtdum FMT=/MSj 

Dudis enim ex puntStis F, /, redis FD, fd, tangem 
ti TMS pcrpendicularrbus, producatur axis Aa, donec 
tangenti occurrat^in T, & fit MP Ordinata ad axem.^ 

Sit CA vel Caz=t, CF vel Cf=m', C?=^X', 

T- ^ : * mx . nfx tt tt 

/ t X X 

Hoc eft, *MF : Uf :: TF vel CT — CF : T/. * Art. 45. . 
Sed * TF : T/ :: FD :/^, • ' ^-x. El. 5. 

UndeMF:M/:: FD:/i5 ac proinde triangula FMD, 
/M</, erunr ^fimilia^ ideoquc anguli FMD, /M</, vel*^. Ei.<f^ 
FMT, /MS, lateribus homologis DF,y/f oppofiti, erUnt 
jequales. 
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r 

COROLLARIUM I, 

7 3 . HiNC, fi ab Ellipfeos pundo qnovis M ducantur ad 
focos ?^y vcdix MF, M/; & per idem pundum M reda 
TMS, ita ut angulus FiMT seq.tialj* iit angulo fhJiS ; 
conftat redam IMS Elliplin tangere in puiid<tM. 

COROLLARIUM II. 

'Fig. 28-. -74. Si ab Ellipfeos focis F, f, ad punctum quodvis' 
tcrtium V inflcd:antur dua: recbx FVj /V, quaruhi una- 
f V axi majori Aa arqualis (it, altera FV a perpendicu- 
lo TMS in fe demillo biiecetur in T, perpcndictfluni 
illud TMS Ellipfin tanget: •■^♦«•t . v..- -. •'!" . . -^ V-r' 
Secet cnim pcrpcnd^culum TMS reAam /V ( pro- 
cludam) in pundo M, &c jungatur FM; ergo ob 
xqualcs TV, TF, & commimem TM , erit latus 
* 4. El. G. * VM = MF, & angulus TMV = TMF. Unde ^rit MF 
*Hyp. — i-M/= MV— *- M/ = *A^, axi majori: ideoque puiv- 
*Art. 59. dum M * cftinEllipfi. Scd angulus TMF = TMV: 8c 
*i5.El.i.*/-Ms=TMVi unde TMF=/MS, & reda TMS 
*Art.73. Ellipfin *tangit in pundo M. 

Et contra, fi rcdla TMS Ellipfin tangit, erit /V x- 

. qualis Axi majoii. Nam ob tangentem TMS erit an- 

^Aru^i. gulus * FMT=/MS. Undli & FMT = TMVj fed an- 

guli ad T funt ojquales, utpote redi. Unde triangala 

V<^-E1. i.FMT, VMT *a:quantur, ac proinde FM = MV. Sed 

*Art. j5). FM-t-M/= *A^, axi majorij ergo MV -t-M/= 

V/=A^. 

PRO- 
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3>ROPOSITIO XI. 

"Theorema. 

75. Sn-per aherutnm tmmnum A Diametri Ka duca^Fig- tf^ 
rur reUa D AE, cotrjugato ejus farallela, duahus afiis can- 
jugatis diametrii Mm, Ss, in punSfis D c^' E occurren£^ 
dico r^Bangulum fub iflius faraUela fegmentis, DA, AE, 
^uari quadntto ipfius BC, dimidia Diametri Bh, 

Scilicet DA -X AE= BC. 
Dudis enim per extremitates M, S, diamctrorum Mm, 
S/ ordinatis MP» SK, ad diametrum Aa, fiat, 

CA=r5 GB=ri C?=x} PM==7i 

,> 

Erit igitur *CK = AP x ^a = tt — xx, * An. «^ 

Unde CA — CK = tt — tt-hxx=:xx^ 

Et*AKo<Ki«=CA — ck=zxx. * 5.EU. 
» _^» » 

Jam vero, * BC ; (^A :: MP : AP x Va, * Art. ^f. 

Hoc cft cc : r^ :: W: 'jZ^AV n Pa 
Ideociue GK = ^ ; & CK = '^. 
Porro*CA:CB::AK xK<«:KS, ^ Ait, 48, 



& <fj. 



Scilicet /r : cc :: wa: : — . Unde KSsr-"^. 

Ob * (imilia autem triangula CPM, CAD, erit ^» s. El. «. 

CP:PM::CA^AD, 

Vel ^ : V :: / :2--.AD. 

G 1« 
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lirt &c ob fimilia triangula CKS, CAE, 
Erit CK: KS::CA:AE^ 

Hoc eft ^ : - ri ^ : -^ ^ Uiide AE=-— . 

'' tv ccx • r— * 

Ac proindc DA » AE== ^ x 77=^^ =BC.. 

COROLLARIUMV • 

iHe.^o, y<j. Hrw€ p?r articulum <J(J> fir«^ DME (liiobu^v 

, axibus A^, ^K iii. punais D & E occurrens, Ellipfin^ 

tangat j & per ptih£fc(fm-contai^ M' agatur Diametetr 

Mw, crit re<Sfeuigulum fob tangentis partibus D*/f, Mlj- 

«quale quadiata fernkon jugatae CS cum Diaitoctra M»fc. 

PEIO P OSltlO XII. 
Thboflema, 

» 

Kg- P» 77- Si f^«? E///fjJ« r^i?^ qualihetMEy axfin Eor- 
currens, ac fi a pmBo ctmtaBm M <«gji^«if <»^* ^<?w Or^ 
. V/»^r^ MP, «^ d- ^ centro C reBd GS f-wg^ri ME ^a^ 
.rallelay aqualis 'vera femidiametro Canjugata cum diametr» 
Mw, qua per punBum contaBhM ducitur; dic» quadr^-- 
tum tangentts ME ep ad quadratum femidiametri SC ei- 
dem paraUeUi ficut intercepta EP inter Ordinatam MV dt 
ptmUum concursiis E, ad interceptam PC inter eandem.Ch^ 
dinatam MP df centrum C. 

Scilicet M£:CSr:EP:PC. 
Prodbaa cnim; tangens EMj axi B^, conjugato cum: 

^'Art.^fi. Ai«i occurrat in Dj & *erit DMxME = CS-. 

^i..EL «5. Sed * EM : DM xME n EM tMD^ 

^ z. El. d^Unde EM :.CS :^EM v MD vl * EP vVC^ t IF. 
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D E 

HYPERBOLA 

DEFINITIONES. 

SIN T F& / pundka in plano aliquo fixa, & fMO ^'S- 5** 
Regula latis longa, .cujus altcra extremitas / pun- 
^o / ea lege . applicetur, ut circa / tanquam 
centrum liberc rotari pGffit: jam ii ad.alteram Regu- 
Ix extremitatem O, &c ad akerum pundum F, anne- 
Aatur filum OMF, ( quod /regula vet iongius vcl bre^ 
vius efle 4ebet) . & circumagatur Regula circa centrui^ 
/, interea dum filum OMF, ape %liTcl^paxiiliM, xron- 
. tinuo tcndatur, &-parsjejus MO .Reguke arde junda 
'8c'V4utagMutinata teoeaturyxnirva AX paxilli motu de- 
fci^a; -appellatilr -^ WflRJJOLlA 'PqR.TiO; 

CoNVERSA Rcgula ad alteram '^par^m pun^i F, re- 
liqua HyperboluE portio fimili prorfus motu de- 
fcribetur. 

•rSBii fi>-,t»am«e)eajieatn ,&: Regulai & fili longitu- ' 

i^lme, /Regubc-iJXCDetBit^ piuil<^o F, tfilum autem pun(3:o 

fadjungaturj eadem ratione defcdbiipoteft alia curva, 

^az, priori XAZ oninino fimilis & arqualis &c ad ver- 

i:>i : ... " G z ticem 
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ticem oppofita, aax cciatn Hyperbola diciturj ad^a< 
ut XAZ, ;v<>!?, umul appellentur Hy^ekbolje. oppq^ 

SITJe. . 

ir. 

PuKCTA fixa F, /i vocantur Hyperbolje p o c i, vcll 
Umbilici. 

IIL 

Recta A^j.qose ad I^pcrbc^ oppoCtas tgrminatur,. 
utrinque autem produda per fixos tranfit, vocatur PRit- 
Mus, vel Principalis, vtl transversus Axis, veli 
Latus transversum, 

PuNCTUM G, ubi redta Aa bifariam l^tur, Cen-- 
XRUM Hypcrbolae dicitur. 

* ■ ' . • • 

Si pcr centmm C agatur ad^ axcm Aa pcrpendicu- 
Taris indefinita B^; & a pundo A> tanquam centro, 
radio autem CF deicrtbatur drculus ipfi B^ in pundis. 
B & ^ occurrens, pars B^ iftiuTcc pcrpsndicularis apgd- 
^itm Axii Secundus. 

vi: 

AXES Air, "Bh, fimu^fiimpti Conjugati dicuntur, 
a^O' ut primus Aa ipfi Bh fit Gonjugatus, 6c viciflMai, 
kemian Bb i^Ci Aa^ 

VIL RiCTit 
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vu.. 

Recta MP, MK., ex Hyperbolarum op|>ofitihim"! 
pun£tis, M, M, diK^x ad alceratrum Axiumcdhjugatoram ^ 
parallclap, & ab altero terminatap, dicuntur efle ad hunc 

alterUOT ORDINAXiE,. Vel ORDrNATIM APPLICAT^,, 

adeo ut.MP fit Ordinata ad prinnim axem Aa, &- 
MK ad fecundum Bb.. 

VHI; 

Tertia proportionalis ad duos Axcs vocatur Para- 
METER primi in proportione termini: ideoque fi fiat 
Aa :Bh :: B^ adcerciam />, erit terda iila p Parametek^ 
ipfius.A^. 

IX. 

• 0MNEy re£fe per ceniram C d6£bc, . appetlanturDi- 
AMETRi i & cpix HyperbcAs Oppofitis occurrunt, vo- 
cancur primjE Diametri^ qu£ autem non occurrant, . 
etfi in infiniram produdie> vocanmr. SicuNDiE Dia- 

METRI.. 

X. 

Rectaj qux Hyperbolae in unotantum pttndooc-- 
currit, utrinque aucem prQd6Aa exira cadit, dicitut eflc 
Tangen^ itr illo puad^K . 

xr.v 

■• •• - ■ .• /■ • • .■.v . . i . 

Illa axis vel^ diametri cujufiris pars, inter verticem ^ 
& OrdiQatain^compreh«nia> vecacucABSCPfrSA. 
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SCHOLIUM. 

7 8. NicEtSE eH filiim, in prhtia.cleiir$flcMe Hilhlbi- 
.t^^ !^t.:i((^i^iii§/it a^?kevius£uamfirumfMOilfi 

enun ei iqualis efletVIiriea paxilti motti 'cle{cripfa ■ejut- 
woai/.fqtetj.utomnia ^Tlius puncta ^ duoDus locis j,.r, 

sEquaiiier dillarent,' quoniam,' afel^a ex*.'£Io" ^ *Rtobi 
•communi parte MO, refidux MF, 'M/, 'femiper eflettt 

requales 5 unde conftat Imfani hac ratione delcriptam 
fore redam indefinitam Bi, per/centrum C dudam ipfi 
1*_ftliotn^lem/ '. ' ' '"■'■■■' •■ • '' ~- -:-'^ "'■'•■ ■'-'i : = 

. l''. , I -■;,■.'•'''.; ;■ ■ !';'.'/!--•* '-.f' . . ■' •.-,.. ■ .";.■," .'""■.■ 
,; ^ T :ma •■> '! ^ . lCoiKfixilJKRJUK.^JJlli L: <u'l '.: ^Ki ; ■kA 

%. ?ii 79- LiQUETex prima^nitione,fi expuiifto'-^- 
vis M in Hypcrbolis oppolitis agantur ad focos F, /, 
-teJte MF, M/, carum difFcrentiam femper .efe-eafld^m, 
< , , - .Scilicet M/— MF«='MF^M/ :...... 

.Mam'.'0/-+^ OMF:=c: M/ — - M'B.i .> ■ i ..- 1 : . ; ( .ilj. .., ; 
. , ,(Ht !g>F*^OMf=MF--M/j'... ;.-•-:/::? ;i{ ;^:^ 

Sed O/— OMF = OF— OM/,'. . 3... 

JErgoM/— MF=MF^M/ 



■...:.;; '•.'..•l-.:r .,-H -.■ f > ,AT::---{>>i. 

'. ,OoROiLAWW^;..-IL ..,;^,^,3,, ^,,,.,^, 



80. Cadente pundo M m^=A, 'Iiftt^flfe cft lctoMF 
cadat fuper jreaam AF, rc^a autc^m M/ fuper A/j ita 
ctiam cadente M in a^ ca^et M/fi>pcr ^/, & MF fupcr 
"aF;; ■^undc.^ .^ _• •'; ••:■■-''■ ;(jj-j l^T^iur. > Wr ?:>s •■. :.'.l 
Mf-a^MFtfcij-A/vW-cAlF^.fi.rqT.:»-; ;ric33.r.'.' ■/> r^i 

Et MF— M/= a? — af, 

^Art. 7p.Scd^/— MF=;MF— M/j 

• Ergo 
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Brffo A/-r AP=r=#FrTr-<i/5 , - 
Sld Af— AF = F/— zAF^ 
Et 4F — 4/ =/F — i4/, 
Idfioqw F/-^xAF=i/FT-r2^/i & AF=4/ 
Hinc ptQt,. ifno. 

Diftantiam focorum F/ bifecari in centro' C,- 

Nam *CA=:Crfi & AF =<»/, fDtf:^^ 

Uncfc CA-+-AF==r'Ctf-t-4/ 
zdor DifFercntianv rcibrum^MF, M/, primo axi Aa' 
femper «q»^i» 

Nam in Hyperbok XAZ, erit 
M/— MF==A/— AFi 
Sed A/— AF = A/— ^/=rA4, 
XJnde M/— MF== Ati, 
Et in Hyperbola oppofita xaxy eric, 

MF— M/=:^ijF— ^/, ' 

Sed^F — 4jr==4F — AF=A«. 
IJnde 6c MF — M/= ka. ^ 

.GQRpELARIXiJM IIL' 

Si. CoNSTATex definitionecjuinca,primo/ecundi«!r 
axem B^ bifariam (ecari in C, nam ob radios AB, A^» 
a:quales, * erit, . ' r \ /' ^47.El.r.' 

BC -^ CA ==>C; -*-OA, unde ablato conwnjini qua- 

drato CA, evadit BC = C& 6c BC = Ch. 
' ido. Sl fuper -axem BJ fumatur pars GE ipfi CA, . 
dimidio axis primi A^, aequalisi 6c agatur Hypothenu- 
S AE^ ieeuridum Axeiii B^ primo Arf majorem, x- 
quatem, vel mifiotem efle, *prout recb CF major, x- 
qualis,. vel- minor fuctit jp^ Hypothendfa AE'}. 



Sit: 
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» Def.:5. SiT cnim CF major quam AE, & *-efit Ah ma^oi 

, rquam AE, & AC ~i- C^ jioajora quam AC-h CE 5 ab- 

_L» ^» i. 

Jato igitur :communi AC, erit C^ majtis <juam CE^ 

ideoque C^ vcl Bh major quam AC vel Aa. Atque ita 

Teliqui cafus^ -patenr. 

5 tio. Si (uper axem Aa, «x iicraqac parte cenm C, {ii- 

mantur parces CF, C/, fingulae Hyporfienufae AB je- 

qnales j punda J, /, efle binos Hyperbolac fbcos, mm 

"^ Dcf. 5. radius AB diftantije focali femper * srqualis efL 

COROLXARIUM IV. - r 

8z. XJnde ex datis duobus axibus Aa, Bh, cognito 
etiam Aa efTc primum, patet methodus Hyperbojas.op- 
* Art. Si.pofitas defcribendi. *Inventis enim luper prinium axem 
Aa focis F, f, ad pundtum F anncftatur fili OMP cx- 
tremitas ^ltcra F, altera autcm O ad exttcmitatcm O 
Reguls OM/, qua: circa focum /, tanquam centrum, 
' Art. 78.rotari poffit, & quse filo adhibitovel *Ioneior vcl bre- 
'Art. So. vior fit cxcefTu vel dcfedu, ipfi Aa * xquaR. Dcfcriptis 
igitur, opc hujus Rcgulx & fili,.duabusHypcrbolis op- 
pofitis XAZ, xaZf ficut in prima Definitione, conflat 
cas haibcre pro axc primo redam Aa, .pro fecundo aa- 
tem redam B^, ideoque efle Hyperbolas qua?fitas. 
. Quo longior fucrit Regula OM/, manentc fbcorum 
intervallo, eo majores erunt Hyperbolarum oppofitaram 
portioncs -, adco ut pro libitu augcri vcl diminui poffint 
portioncs illar, fi & Regula & filum ccqualitcr augeantur 
vei jiminuantur. 

SEDfi, & Regula & focis non mutatis, longius tantum 

filum adhibeatur, Hyperbola alterius ^ciei dcfignaLi- 

tur 5 & fj adhuc paulo longius, adhuc alterius^ doncc 

tandem, filo Rcgulx duplx xquali cxiAcnte, rcAa linca 

Joco Hyperbolx rurfiis defcribatur. Muta* 
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MuTATA autem focorum diftantia, & difFerentia in- 
ter fili & regulae dupl^r longitudinem pariter mutata, 
Hyperbolae ejuiHem quidem (peciei defcribi poflunt, ied 
<]uarum partes (imiles magnitudine different. 

COROLLARIUM V. 

83. QuADRATUM ipfius CB, dimidii axis fecundi, x- 
quatur redangulo fiib AF & F<», partibus axis priri\i Ka, 
inter focum F & terminos ipfius Ka comprehenfis, 

Dicb CB = AF x F^. 
Sit CF vcl * AB =OT5 CA vel C^ =/5 & ; *^'^'^- 

Erit *BC=AB — CA = w«/— .fr, *47-Ei-i- 

Sed AF=CF — CA = w — f j & ^a^sim-^t. 

UndeAF x Frf =««»*-«= BC. 

PROPOSITIO I. 
Theorema. 

Fig. j j, & 

84. Si ad primum ax€m Aa agatur OrdinatalAV, dfi\^ 
fttper eundm axm produSfum fumatur pars AD ipJiM^ 
itqualis { ex parte fcilicet foci F, quando punBum M ir^^/^ 

in Hyperhola XAZ, ^ «^ parte foci f quando cadit in 
■Hyperhola xaz ) dico efe CA : CF :: CP : CD. . 

SitCAvel Ca=:ti CF vel C/= ;« j CP = ;c.j PM 
=jyi CD=z. Et erit in primo cafii (Fig. 33.) 
AD vel MF=CD— .CA = z— f. 

aD five * M/= CD -t- C^ =2-4- r, * ^"- ^°* 

FP = CF — CP, vel CP — CF = »» — x, \c\ x -- m, 
prout pundum P fupra vel infira focum F cadat. 
P/= CP -+- C/= ;f-+. 7». 

H Porro 
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Porro in fecundo cafu (Fig. 34) erit, 
AD vcl MF = CD-HCA = x-i-f. 
aD five M/=CD — Crf = % — ?. 
FP = CP -H- CF = ;v -4- w. 

P/=C/--CP, vel CP— C/ = «— .;r, veU — w^ 
prout pundum P infira vel fupra ^um / cadat. 

Unde in utrilque cafibus (Fig. 33 & 34. ) erit ME 
= CD=?:CA = %=P/i &;PF = ;v=^w. 



_» 



*47.El.ii.Sed *MF=MP-4-PF. 
Hoc eft, 

xz=Pitz — H tf sssyy —!-*•*=;= imx-^nm,- 
Porro in utrifqiie cafibus, 

Erit M/=2:=fc/i & Vf=x::^m.. 

Sed M/=KTP-+.pf! 

Undc zz zdc %tz —+- tt =yy -^xxzdz imx — f- mm. 
Ideoque, quantitadlbus in priori a:quatione re^edlvc 
fiibdudis ex quantitatibus in poileriori, evadit» 
4tzz=s4mx, Sc tzsssmx, 

*Art. 4ji Unde*t: w :: x :z vel — ,. 
Hoc tfky GA :CF :r CP : CD= — , 

COROLLARIUM. 

^& JJ- Sf. HiNG fi fiat CA vel Ctf^/j CF vel C/=w; 

CP ===Ar5 femper erit in primo cafix, MF=s=^AD s^CD 

— CA=~-^f. EtM/=^D=CD-4-GA=^-f.r> 

pundlo M cadente in Hyperbola XA2L 

In 
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De H Y P E R B O L A. Vp 

In iecundo autem cafii, pundo M cadentc in Hyper-^'S- 34- 

i)oIa xaz, crit MF = t-t. Et M/= 1. 



PROPOSITIO II. 

Theorema. 

8<f. QuADRATUM Ordinata cujupuis MP ad Axem Atf, 

ejl ad reBangulum fub AP ^ Va illius axis produ&i par- 

'tihus, ut quadratum conjugati Bh ad ipjius Ka quadratum, 

Scilicct MP : AP x Va :: B^ : Aa. 
lifilem pofitis, qu» in priecedenti Propofitione, ex tri- 
angulo re<^tangulo MPF eadem elicitur a^quatio, ac 
prius, 

Nempe a»3p zt%-^tt:=::yy'^xxi+ ^mx^-^-mm. 
Unde fi in hac «quatione loco ipfius « fubllituatur 

-y ipli z ^ aequalis, ontur, ♦ Art. 84. 

yy-^xx -4. xmx — f- mm =«= — ■ — =?= xmx >-+- tt. 

Unde ttyy=zmmxx — mmtt -^ tt—i- /*, 
Ideoque * jy : XX"^ tt 



Hoceftj PM:AP x Ptf 

' ' Sed J5£,; cA . :: ShiAa. 

Ergo PM : AP X Prf :: B^*: A^ 

^ COROLLARIUM I. 



mm — ttitt-. 


» Art. 4J 


*BC:CA. 


* Art. 85. 



87. QuADRATUM Ordiuat^ cujufvis MK ad fecurt- 
dum axem Bh, eft ad fummam quadracorum ex CK, 

i}:jia ' Hz CB, 
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CB, ut quadratum conjugati Aa ad quadratum ip/Tus 

Dico "nIK : CK -4- CB : : Aa Cbh. 
Sit hh=^c; eft autem MK=CP = ;^j CK = PM 

* Art. 85. Jam verb * PM : AP x Vai: B^ : Aa. 

Hoc eft, yy : xx — tt :: j^cc : ^ff, 

* Kf.El. <f.Unde * 4rc;v;cs= 4^/;^— ♦- ^rcf/", 
♦Art. 45. Ideoque * ■x-A' : yy -4- cr ::4tt:j^cc. 

Hoc eft, MK: CK-t- CB :: Aa: Bh. 

COROLLARIUM II ET FUNDAMENTALE. • 

F'g« iS P^ 88. SiT ^a primus vel lccundus axis 5= af, cju$ con- 
'•^- jugatus=i<:, Parameter = /> i fmguk ordinat« PM 

=y j partes CP, inter centrum & ordinatam, = ;r.'Hi$ 

pofitis, erit femper 

* Art. 86. * yy : xx^ — tt :: ^cc : ^ff, 

Scilicet PM : CP — CA :: bI : Aa, 

^ Art. 87. Sed * PM : CP -f CA ;: fii : A^, 

Ergo PM:CP=PCA:: B^*:A^. . 

Hoc eft,^^: xx =f: tt :: ^ca ^tt (ubi obfervare eft, 
fignum efle — in qdantitate ^x =f //, quando Aa eft 
primus axis, fignum verqeftc -t-^quando Arf eft fccun- 

dus, ideoque ioco ipfius CP — CA fubftitui potcft re- 

Ctangulum AP x Vaz=sxx — tt.) 
* Def. 8. Porro "^ zt : xc :: ic:p. 
^2o.Elem.Unde*4f;:4c<::: zt:p. 

IdQoquQ yy: xx-=ftt:: f:it. ^ Dudis 
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Du£tis autem in fe invicem extremis & mediis primaj 
& ultimae proportionb terminis, evadit 

ccxx „ pxx 

yy=^-^^cc, ita & ;ry=C^=pi/.f. 

Et cum ha;c proprietas de omnibus Hyperbolarum op»' 
pofitarum pundis vera fit, atque corum pofitionem 
quoad axes conftanter definiat, (equitur squationem 

yy^ '— -Zi^cc, vei yy=^^ z^'-ft Hyperbolarum op- 

pofitarum naturam quoad earum axes peri^de Sc ad a- 
muffim exprimere & determinare. 

COROLLARIUM III. 

8^. HiNC quadratum Ordinatse cujufvis MP ad axem 
primum Aa, eft ad re^tanguium AP x Va fub axis pro- 
dudi partibus AP, Va, ucut Parameter p ad ipfum 
axem Aa. 

Nam ^ yy : xx — tt i:p : it, ^-^* ^S* 

Hoc eftMPrCP — CA::p:Aa. 
Sed*CP — CA=AP ^Va, ergo MP: AP ^Va::p:Aa.t Art. 88. 

COROLLARIUM IV. 

5)o. DucTis ad Axem Aa duabus Ordinttis MP> 
NQ^ erit , 

^ > ivlp : l^Tci.:: CP =»= C A : *CO==i= CA. ' - "*' - 

Nami* Mi».: CP tq:)CA V.^^lxAa, t Art. 88. 

.. EtNQjCci=|:.CA::FAA^*, 

; . ■ \ ■ . ^ ■ . Ergo 
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.C^ > XI B E R T EKT I U S 

rrgo mI^ : CP =q=CA :: NQ^: CQj=?=CA. 

Notandum efi; liic etiam, redangulum AP x P^ fubfti- 

i _ _„t ... .. - . 

tui pofTc loco ipfius CP^--CAj ita S>c ACVx Qa loco 

ipfit«Ji. €Q^rr- £iA, i nan> AP k P<?-s^ ata? -t- // =^ CP-— 

';CA j at^ue eadem ratione erit AQ^x 0^== CQ:— CA. 

-r-> 'f.:.-....':.:,. ^ .-, -; ' -/ - r'_ :...' ,--■-: --.■. • ^ 

. . ■ -• ■*■'•: ■'■■', / ■, •• .■, ■.(.-■ ■ '■•■-• 

5)\. Si per pundum quodvis P in ilterutix) axium 
Ka (produdo h fuerip primus) ^gOjtu^ ^6ba MPM Con- 
.jugato B^ parallelaj ea uhi vel binis Hyperbolis oppo- 
fim ocfeur^E' iH' fm€As> ^-^ M^^a ^«n^Qi ?f iaaiquip je- 
,m^;'- ■:'>'■■'•'• ■ "' ■■;:'iiC,^:L;:-. :^, .; . ,tA _:•■ -i- ■- 

Cts^ enim r^» MP, MP, aici S^ fkt .pariilliek, 

erunt etiam Ordinatis ipfis ^ parallelse, ac proinoB Hyper- 

:*'Dcf.7. bolis occurrunt, unde & MP> MP,«taia oardmata: ; ioco» 

f Art. 88. ^ue quadrata MP, M^ ddeni^^uaniSGiti --**.« *H=ffc%f- 
^ualiaiiunrj unde MP=MP* 



CorolLarium A^. 



F«g-55 & pa. QyoNiAM^^= — =Prc, conftat qup^, m^of 

fuerit CP, vet ;f, ex: akeiutra parfe <;wi, C,,^ majo- 
-rem fieri PM vel y^ ex alterutra rparte axis ka Itimptam ^ 
> ideoque auda ininfijiitufti CP vel Xy ae^ualitcr kugubif 
%yxx. PM velji'. ' , 

Et contra, quo minor fuerit CP vel x^ 'eo minor erit 
}*Jy4 vel^3 adeo ut, fi in (Fig. 35.) CP jequalis fiierit 

ipfi 
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0E H Y P E R B O t A. tfj 

ipfi CA vel Ca=t (quando Aa efl: primus axis, ideoqae 
if-yy-ssx-j^ cc) prorfus evanefcat PM vel^. * Art. 88. 

Evanefcente autem CP vel x (quando ka {ecundits 
axis fuerit) fingula PM, qua: *ex hac Hypothefi fitFig. is». 
CB vel Cbs=:c, minor erit omnium ^x utravis parte 
centri C ordinatarum. 

Unde liquet primb, Ci (infig. ^6) per terminosB,- 
4r, axis primi B^ agantur re£b£E (ecundo axi parallelje, eas^ 
effe in iftis pun£lis B, h, tangeptes. 

ido, Hyperbolas oppofitas ab axibus earum canjuga- 
tis magis magifque in infinitum recedere, eoque remo- 
tiora effe Hyperbolae cujufvis punda ab axe fecundo, quo ' 
longius a primo axe diftant •, hoc tantum difcrimine, quod 
axis primus bitiis Hyperbolis oppofitis in uno pun^to oc- 
currat, produdus autem intus cadat 1 quumtamen iecun- 
dus,totus cadatintra binas Hyperbolas oppofitas, neque 
iis unquam occurrit, etfi ia iafinitum produdus. 

COROLLARIUM VII. 

5>|. Sequitur etiam, ex Qoqnodyyzss^f^^spcCf. 

fi punda P &: P arqualiter diftant a centro C, ordina- 
tas PM, PM, asquales efle : . nam fi CP xqualis fit ipff 

CP, erit x = x, ideoque quantitas ~— =p rc eadem eric 

in utroque ca{u.(nam quantitates cc Sc tt fimt conftan- 
tes) unde^^ ex utraque centri parte idcm erit qua-- 
dratum \ idcirco PM = PM. • 

Unde conftat, fi reda MM ad Hyperbolam unam 
vcl ad binas terminata, bifariam {ecetur ab axe quovis hh 
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C4 LIBERTERTIUS 

inpundtoK a centro C diverfq, hanc^efle conjugatoArf 
parallelam. 

Adis enim axi B^ parallelis MP, MP j re<9:a PP 

* i Elcm. 5. *^bifecabitur in C, quoniam MM bifecatur in Kj id- 

coque Ordinatac PM, PM erunt ajquales : unde reda 

* jj. El. ijsAbA ipfi Aa parallela * erir. 

Corollarium: VIII. 

^4. Si plani Hyperbolici pars una (uper axcm Aa 
ita convertatur, ut in alteram plani partem cadat, hoceft, 
fi (in Fig. 3 6,) ubi axis Aa eft fecundus, omnes perpen- 
diculares, MP, BCj^r. ponantur fijper omnes pcrpendi- 
culares MP, bC, ^c. hae illis perrede congrucnt, id- 
coc[ue punda B, M, ^c. cadent {iiper punda h, M, 
^c. & tota Hyperbola MBM fuper totam Hyperbolam 
M^M, cx co quod omncs illse perpendiculares Bi&, MM, 
f^Art. pi. ((fc. bifariam * (ecentur in pundis C & P, ^c, 

Eadcm rationc probatur portioncs Hypcrbolicas MAM, 
M<»M cflre etiam inter fe a:quales, quando Aa (in Fig. 
55) cft |)rimus Axis. 

DEFINITIONES. 

XIL 

jPig. ,- AcTis ex centro C duabus redis indefinitis CG, 
'C^ ad redas AB, A^ ( pcr terminum A Axis prirai 
Aa ad tcrminos B, hy Axis {ecundi B^ du<5tas) parallc- 
lisj hic dua: reda: vocantur Asymptoti Hyperbola: 
MAMj produdx autem in alteram partcm centri C^ 
idicuntur Asymptoti Hyperbolse M<iM. 

XIII. QuA- 
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XIIL 

QuADRATUM partis CG vel Cg inter centrum C 
& pundfcum G, ubi tcda. AB vel Ah Afymptoto oc- 
currat, comprehenfe> appellatnr Dignitas Hyperbolx 
MAM, vel oppofitsc MaM, 

CoROtLARIUM L 

55. Manifestum eft angulura GC£ ab Hyperbo-* 
Ix Afymptotis fadum (Vel angulum BA^ ipfi GCg 
* jequaUm) redo minorem, £qualem> aut majorera**7-El» «• 
efle, prout axis lecundus B^ axe primo Aa mihor, jc- 
qualis, aut major fuerit. 

Sit enim {ecundus axis B^ primo axe Aa minor, &c 
erit latus CB minus latcrc CA, & angulus CAB * mi- * 1«' El* «- 
nor angulo CBAj fed angulus BCA eft *redus: unde* Def. 5» 
CAB minor femircdo. Eodem prorfiis ratiocinio often- 
<litur CA^ {emiredo efTe minorem ; ergo totiK angulus 
BA& vei GCg redo minor cft. Similiter etiam reliqui 
calus faciliime demonftrantur. 

COROLLARIUM IL * 

■ • 

5)tf. Rectje omnes CG, GA, GB, Cg, gA, gh^ 
iibi mutuo «quantur; 

TMam GC ipfi Ah parallela *cft, unde *Def: n- 

Erit *BG : GC :: BA : Ah, * 4, ei. sS 

Sed *BA= A^; ergo & BG = GC. * Def. 5. 

Porro *BG : GA :: BC : C^i • * 1. ni. /s, 

Sed * BC = C^. Ergo & BG =:: GA. * Art. 81. 

Et *cum GAssCgi respatet. *54.E1. i, 



CoR- 
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COROtLARIUM III.. 

py. DiGNiTAsHyperbQlxaquaturquaFKEparti fum* 
xnx quadratorum cx duobus femiaxibus. Scilicet CG 
CA-4-CB. 



*Art>i^. Sit CA==f; CBsrrcj CG—wj- & crit *AB=i«;:. 

♦^47« El. I. Sed * AB = CA -H CB j 
Hoe eft, 4»ww^s f» -^ ccy 



,1 »-. 



UjKiP TOntzss. , Vd CG;=s^^ — • 

4 + 

PROPOSITIO iii: 
Theorema.. 

®g. 57it. 5>^. Si in atteratra H^perholarum oppofitartm per pun^ 
Utm quodim M> agatur ad axem. ka narmalis Rr, ipji 
ha occurrtns inVy Seo reBanpilum fub RM ^ Mr <c* 
fuari quadrato ipjius BG, dfmiait axis ficundi Bh^ 

Scilicet RM x Mr = BG, 
Sit CA==r;GB = (ri CP=;e;PM=y; & emnt 
*A!rM5^ tiiangula AGB, CPr *{imiiia j & ob eandeiii rationem. 
AC^, CPR funt fimiliaj 
Unde AC ; CB vci Cb ;: CP: Pr vel PR, ' 

Vel t:c :: ;«: ff^=Pr. vet PR; 

cx 



Uhde RM=PR=tP.M= -^t/i 
Mr =.Pr ^m^zj-^Pys 



tHso^ 
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T)i H YP E K B O L A; #7 

J^eoqtie RM x Mrss:^^— ^/. 

Scd ^yy=z'— — cc j unde fi loco 'v^Vim yy, inquain-* Art.' ts, 

titate —•^yVy fabftituatur ct-. 

tt ^-^ tt 

Erit RM xMr=:^^—— -*-(:<:= fV = BC. 

tt tt 

COROLLARIU^C I. 

99. Hlnc patet^ onuiia Hyperbolarum oppofitarum. 
punda in angulis iiib Afymptotis earuni comprehenfis 

.contineri. 

Nam PR tcI Pr=-, &PR vel Fr = !^ j Sed 

4 tt 

* PMssr^-^ — c/:\ hoc cft, PM minus quam PRvel*Art. 8&. 

X 

Prj unde & PM minorquam PR vel Prj &puriQ:um 
M non eft adeo remotUm ab axe produdo, ac punda 
R & r j & cum idem de omnibus Hyperbolarum & 
Afymptoton pundis oftendipoflit, Uc[uet nulla Hyper- 
bolarum oppofitarum punda in angulis KCr, RC^, 
cadere pofle, fed omnia in angulis RCr, KC^, -con- 
tinerL 

CoROXLARiuM n. 

100. Si in Hyperl)o1a, Vel in Hyperbdlis oppofitis, 
per duo <}uaevis punda M, N, agantur dux redae Rr, 
K^, prirao axi ka perpendicubres, & ab Afymptotis 

I 4. tcrmi- 
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fermiriatJE, licjuer redangula RM x Mr & NK x Ni^ 

cCTe jcqualia, utpote quas eidem quadrato BC JequenturJ* 
*i4. H.€.Und/2 conftat * efle RM : KN u N^ : Mr. 

PROPOSITIO IV. 
Theorema- 

i>GT. Si in Hyperhofa, fvel HyperhoUs oppoptis per dita 
^me^vis punBa M, N, agantur dua reUa Hh, Ll, Jihi in- 
mcem parallela, ^ Afymptotis occurrentes in pmUis H, 
B, L, 1 j dico HM X Mh = LN x NL 

Dudis enim per punfta M, N, re^s Rr, ¥Ji jmi* 
mo axi Aa perpendieularibus," conftai triangula MRH> 

* Arr.. 15. NKL efle * (imilia, 

Unde RM : KN ;: HM : LN j 
Sed RM :KN :: Ni : Mr, 
Ideoque HM:LNi: N^ :Mr. 

* Art. if.porro triangula Mri^, N.)^/ fiint ^fiinilia, 

Unde mtUriiWvUhy 
ErgoHMrLN:: W :Uk; 
» 15. Et^ Et * HM X Mfc=LN X.N/. 

COROILARIUM L 

i-oz. Si re<Sb NL ipfi MH parallela, pei: centrum 
C tranfeat, hoc eft, (i MH fiac CE, patet punfb.L 
tL /, in unum coitura ad C j ac proinde redangulum 

NL X N/ foret quadratum EC j unde, fi in alterutraHy- 
perbolarum oppoficarum ex pundo quovis E agatur ad 
centrum C reda CE, & per pundum quodvjis M reda 
MHA ipfi CE parallela, Alymptotis occurrcns in pundis 

H & 
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H & K liquet quadratum.ipfius GE ajquari redangulo 
HM X M*. 

COROLLARIUM II, 

103. Si in alterutra Hyperbolarum oppofitaram per- 
pundum quoHvis N ducatur reda L/, -A fymptotis 00 
Gurrens in pun6tis L> /j Hyperbolse autem alterutri in 
pundo n 5 partes LN, /», iftiufce redaj L/ inter A- 
lymptotos & Hyperbolarum pun<Sta comprehenfe, erunt 
sequales. 

Sit enim LN = 4i Nw=t&i /«=^5 & erit N/' 
--.N»^?^/»^:^^^*^; unde etiam LN xN/=4^=p 

Sed * LN X N/ =HM x M^ j , * Art. loi: 

Et * HM x.Mfc=L« x«/, ♦A«. i«i 

Ergo LN X N/= L« x w/, 
Hoc C&. ah =^ ac = hc ^=f^ ac -^ 
Unde ah s=zhc, & <i = c, vel LN = Ai', . 

COROLtARIUM III. 

104. Si in confedtario prxcedenti ponamus re<fibam 
N«rad Hyperbolas oppofitas terminatam, per centrum 
C tranfire, hoc eft, ipfam N» fieri primam Diametrum 
DE; liquct bina pun6ta L^ /, coitura in ccntro C; id- 
coque foret NL ipfa EC, & »/ ipfa CD ; fed NL (emper 

eft * squalis ipfi nl; undc & EC ipfi CD ; confttt* Artr 103: 
igirar primam quamvis Diametrum Difecari in^ cen- 
tro C. ^ 

GoR- 
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COROLLARIUM IV. 

105. Si dux refbx Mm, N», fibi invicem parallela^ 
& ad Hyperbolam vel Hyperbolas oppoficas terminataj, 
Afymptoto occurrant in punftis H, Lj dico reiSlangula 
MH X Hw & NL X L« efle a^qualia. 
;. Produftis enim, fi opus, redis Mw, N«, ufque dum 
aitcri Afymptoto in pundis ^ /, occurrant j erit primo 
-* Art. 105. * MH = mh, unde HM x MA-= MH x H«. Sed &• 
NL=«/, 

Ergo LN ^ N/ = NL-x ]t.»-, 
* Art. iDi. --Sed * HM x Uh= LN x N/, 

Igitur NIH X Hw=NL x L». 

PROPOSITIO V.' 

. '. TH£0REMA. 

'Fig. 5«. 106. SiinHyferhoIa vil HyperhoUs oppojtfh per hltia 

qtutvis ptmBa M, N, agantilt dua nUa MH, NL, fhi 
ipfis parallela ^ ah Afymptoto alterd terminata; ita ^ 
{i> itfdem ptmBis xilia dua r^fiF^e Mh, Nl, par^llfUy ^ 
ah /ifymptoto alterd terminata; dico reBanguIum HM x 
Mh=LNxNl. ' 

-Hjec propofitio eadem prorfiis ratione demonftratUr, 
<]ua prsecedens. 

COROLLARHJM I. 

tFig. j^ 107. Si re^x MH, M&> ita & NL, N/, 3uabus A« 

* fymptotis parallelx fuerint, conftaf parallelogramma 
MHCif', NLC/ (ita &z triangula GHM, CLN iprorum 
f^i.El.i.*dimidia) fibi inviccm xqua, i, 

Nam 
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Nam * HM x M^ = LN x N/, ^''Art. io(j. 

Unde * HM : LN :: N/ : Uh; *'^^' ^"^- *• 

Ergo,,cum anguli ad C sequentur, *ideoque angu-* S4*li'''- 

lus HMi!>=LN/, *epit pftrallelogrammmii-MH€^'=r*^4-^'-*^*' 

NLC/. 

COROLLARIUM IL 

10 8. IiSDEM pofitis, qua: in pnEcedenti confedarioy 
manifeftum eft, CH x HM xquari redangulo CL x LN j 
nam ex illa Hypodieri erit * M^ = CH i & N/=iCL j * 34. EI. tf. 
Sed cum reaangulum * HM xM^ = LNxN/, erit.^Ar;. io<s. 
quoque CH x HM=CL x LN , hoc eft, fi a duobus qui- 
qyibufvis pundis M, N, in Hyperbola vel Hyperbolis" 
oppofitis, agantur binx red:;^, MH, NL, alteri Afym- 
ptoto parallel^e, & ab altcra terminatx, erit femper 
CH X HM = CL X LN j ac proinde * CH : CL' :: * i<f. El. rf, 
LN; HM. 

COROLLAKIUM Iir.' 

lop. QuoNiAM terminus A axis primi Ka pun£tum ' 
jGt in Hyperbolaj & re£^a AG Afymptoto CG occur- 
rens in G, alteri C^ fit parallela {equitur * eflfe femper * Att. ro8. 
CH X HM = CG X. GA, hoc eft, '. *"quadrato ipluts* Art. ^s, 
CG^ vel,- pcr Def. 13, dignitati Hyperholx.- 

SiT i^tur CG=7«v CH = ^j HM=^r& erit 

femper CH xHM = CG \ vel xy=:mm. fit cum hxc 
propricca& omnibus Hyperbolbrum oppofitarum pundis 
aequc conveniat; atque eorum polfitionem quoad Afym- • 
ptotos conftahter ' defihiar, liqua ffquationerti' ^=»w» » 
Hyperbolce namram quoad AfympEotos perfe£bc &: ad ', 
ajnuffim exprimerc & determinare ... 
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CorollarixJm IV. 



njm 



I lo. Constat ex eo quod MH==j=x ~ ^ quo 

aiiagis augeatur GH vel Xy eo magis diminui HM vei 
y (audo eiiim fradlionis denominatorc^ tanto diminui- 
tur ipfa fradio ) adco ut, reda CH in infinitum pro- 
<3u£bi> prorfus evanefcat HM vel^; unde patet^ Hy- 
perbolam &; Afymptoton CH ad inviccm magis ma- 
gifque accedere, ita ut earum diftantia quantitate 
omni data minor fit, nunquam ramen fibi ipus occur- 
rere, quia pundlum occQriiis non nifi ex infinita A- 
fymptoti produ6tione habetur : nunquam autem in in- 
finitum producitur rcdla. 

Ideni & de altcra Afymptoto C^ intelligendum. ^'^ 

. COROLLARIUM V. ' ' ,• "^ 

■XI i. Rect^ ficiit ka, per centrum C, & intra an- 
-guliim fiib Afymptocis, cx parte Hyperbolarum, com- 
prehenfum duda:, binis Hyperbolis oppofitis in uno 
tantum pundo A vel a occurrunt, producba: autem in» 
tra Hyperbolas cidunt. '' 

Ob angulos enim GCA, gCA, atque his ad >ferticem' 
oppofitos, patct rcdam Aa magis magifque ab Afym- 
ptotis recedere 3 Hyperbolx autem oppofitar ad eas con- 

* Art. 1 10. tinub * acceciunt. 

Ea: etiaip red:x, qux, (icut B^, intra angulos, qui funt 
deinceps, cadunt, Hypcrbohs oppofitis nunquam occur- 
rent, etfi in infinicum producanturj nulla enini Hy- 
perbolarum oppofitarum punda intra eos angulos cadere 

* Arr.pjj.jKpoiTunt. 

fDcf.t), Unde per^icutim cfi:, * primas Diamctros jntra angu- 

los 
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los ab Afymptotis faftos contifierij {ecundas autem iutKC 
^gulos^qui.funt deinceps. 

^OROLLARIIIM VL 

•III. Si per pun(^um «quodvis H in altcra Aiyra-Fig.^^i 
•ptoton CE, agatur reiSba HM aiteri Ce paraUekj ea Hy- 
pcfbolae in uno tantum pundo M oecurrct, diftantia c- 
nim cjus ab Aiymptoto Ce eadem (empcr maner, Hy- 
perbola autcm ad Ce continuo ajxedit. 

•COROLLARIUM VII. 

J.13.. HiNC,.fi in HyperbelaMNpcr pundum^od- 
vis M ducantur rcdtx indefinitx MH, Mh, ad Afympto* 
tos C£, Ce paraliclx, patet, 

imo. Omma Hyperbolx oppontx pim<Sta in angulo . 
HMb contincri, omnia enim intra angulum ab A(ym- 
ptotis ^dum continentur i 

xdo. Binas Hypcrbols portiones intra angulos ibMK» 
HMi^, ex utraque parte ^mguli HMi^ cadere» ncquc ulU 
ejus punda in angulo YLWt, ipfi HM^ vcrticali, inve- 
niri pofle. 

^tio. Rcdas onmes, {icuc MP, in angulo HMi^ in- 
dufis, &: verius partem F produfhis, Hyperbolae oppofi- 
tx occurrcre in pundo N, & intta caderej hs enim rcAae 
abipfis MH, lAh (ac proinde ab Aiymptotis, qua: redis 
MH, M^ parallelacfunt) magjs magiCiue recedunt. 

Qobd fi ad ^teram partem pun&i M producanmr 
redac, ficut MF, intra Hypcrbo^m MN cadcnt-, ne- 
que ei in alio pundo prxter M occurrent. 

4^0. Redas, ficut E<, in angulis, qui ipfi HMi& de- 
inceps fimt, cadentcs, occurrcrc A^mptotis Hypcrbobc 

K per 
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per M duCtx : kle.oqiie ciidentibushis rcdis intra ali— 
quam Hyperbola; portioncm, illa; neceflario occurrcnt 
illi portioni in puncto aliquo.N, necefle e(l enim A* 
i^'mptoto extra hanc pottionem pofjto aUcubi occurrac». 

iv, -«^il^A Ki3ii& n;COROLLAR!UM VIII. '^*^ '^- -t » '' 

1.1 4, Si per Hyperbolar pun^tiun quodvis M duca* 
cur recla F/ uni A(ymptot6n in pundo F, Hypcrbola;- 
autem oppofita; Afymptoto iji pundto / occurrcnsj pro- 
ducaturquc ad N, ita ut /N ipfi FM xqualis fit; dico» 
punclum N effe in Hyperbola oppofita ; rccta enim F/' 
in angulo HMh cadit, ideoquc oppodtx Hyperbolcc in^- 
t Aitaos.pLindlo aliquo occurrit : pun(3:um igitur N *,cft pmiT 
dtum occursLis. '^ .HM 'XJirifl^iWti .'j>ji ilw«'-mjo M ^tv 

Porro, fi per quodvis Hyperbolje pundtdm M agatur- 
re;(5ta f « ad Afymptotos terminata; & fuperE^ capiatur; 
pars eN ipfi EM aequalis, dico puu<5tum N efTe in Hy- 
perbola.. t i, . . ;. _ 

Dudba tmtti tt&z MH liiii Aifynifftbto Ce pai^aWeIa>. 

& ad alteram CH teHtiihaKi, iuriiarar ftfpcfhanc altcrani 

pars CL ipfi HE ajqualis, 6^'fit tNipfi HM paralfelat 
*Art^ 112. conflaf igicur redam LN Hyperbola: * occurrcrc iii purt- 
*ArMo8.(ao yiiqti^N; Sd^^i^trft CE'ycl HFtHM^rCH vel: 

EL : tN; Std .&f puiaailfh* N frf t eSfe E^^^ft cjufmo^ 
* 2«El. «.ai,' ut fit -^'enmim^^''^ ^ quod fit EHsirCt., 

Ergo punduffl- "N^crt & in F^perbola & in tp^ta £*► 



„:-'.r,- 



,^HjC>j^ps;Tjo^yi.: 



.•■r:'.:- ■;. .■■.■.. iv! : . ■ ':a . -^■- <.<■■ _ . . , ■•. . _■.;/,, 
f ig. 40. tis. Si fer quodw Byferliola punBum M agatur 

r^Ba MH ahm Afymptoto Ce faraUela, ^ ad aherMft 

. CH tetmi-^ 
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CH teYtnmata in pmBo H j fumatur autem fuper Ihanc 
^alteram pars HD ipfi CH aqualist ^ a pufiSfo D per 
M ducatur reSfa DMd Afymptoto Ce occurrevs in d, 
V/Vo reUam DMd Hyperholam tmgere in punBo M. 

"Non enimj (ed fi fieri poteft Hyperbolje rurfus oc- 
•currat in O , & * erit I>M=Od, Sed ob fimilia» Arr. jj. 
triangula DCd, DHM, erit DH:HC:: UM : M^. Unde 
^cum DH *2qualis fit ipfi HC, erit DM = M^, id-*«y^ 
coque Mdz==Od, quod eft ab/urdiim: non igitur rc- 
^a DM^ Hyperbolac xurfiis in O, fed in unicopua<3:o 
JM occurrir. 

COROiLARIUM L 

ii<?. HiNC, fi re6ta DM^ Hyperbolani tangat in 
M, partes DM, M^ erunt arquales j & vice versa, fi 
partes DM, Md flierint jcquales, erit DMd tangens iii 
pundto M. 

Unde liquct lanam fbJiimmodo re£tam DMd, ad A- 
^mptotos terminatam, Hyperijolam tan^ere polle in eo- 
-dem pundo M, 

COROLLARIUM IL 

II 7. Si per pun€tum M," ubi reda DM^, ad A-Tig. 4«* 
fymptotos CL, C/, terminata, Hyperbolam tangit, du- 
catur prima Diameter MCw, Hyperbola: oppofitiE oc- 
currens in pundo m, ^per wagaturE* tangentiDM^ 
parallela*, aioo hanc redtam efie tangencem inpun^toWi 

Triang^la enim CMD, CwE, funt *£quatia, & fi-»2(?,EUt. 
milia (ob latus CM ipfi C«*a'quale, & ob angulos*Art. 104. 
ad C, ita & ad D & E aequales ) unde DM==ot£. Eo?- 

K z dem 



Digitized by 



Google 



7tf B I B< E R T E R T. I U^ S 

dcm prorfus modo ofteiiditur M</==w^^unde E< I5i> 
*Art. n<J.£iriam fccatur in w, cjuia * D</ bi(ccatuf in. Mj rc<fta igi- 
*Art. iiG. tnx Ewitf Hypcrbolam *tangit in pun<Slo w». 

Unde conftat tangentcs D^i Ee per terminos M, iM) 
primae Diametri cujulvis Mf» dudas fibi inviccm cfle 
parallelas»^dc xquales^ iLmodo ad AfymptoxQs terminacs 
fuerint.. 

SCHOLIUM» 

%. 40. 118: OsTENSUM eni ( Art. 1 1 a ) eo oiitMrem efle 

HMi <juo major fixerit CH*: adeo ut re£b CH infiiiL- 
te auda, necefle fit HM^infinitc diminuatur verevanel- 
cat^fpiod fi CH infiiiice augeatur^, HD ipfiCH Xr 
^uatis; kifinitc eciam augebituri imde MD, HD^ (fi- 
modo fibi ihvicem non occurrant^ nifi in infijoitum pro- 
du6E£-) praparaltefis.Haberr poflunt, ideo<pie in (e mu? 
tuo cadent, ^uia cx infihita prodii^ione pun^ M SC 
H in unum coeunt; hbc eft, Ai^mptoto CE, &. Hyj^ 
perbola. ipia. in infinitum produdis, Afymptotos C£ pro 
tangcnte. fiiabenda eft,.&.ejtis. cerminus infinite diuans 
pro pun£t6 • cdma£tus. Idttn dicendum . de Afympcoto 
Cei unde conftat binas AQrmptotos pro re^ innmtis 
babendas cfle, qu£ Hyperbolas oppoiitas in earum. ccEr 
minis tangant. 

DEFINITPaNES*. 

XIV. 

Wg' 4»' SiNT re£tat M«r, S/, dusrDiametrr, quarum tmaS^ 
tangentibus per terminos alter£ du<^is fit parallela, &a 
re<^i» MS, Ms, alr extremitate M Diametri Mm dudis, 
& ad Afymptotos parallehs cerminata^; bar duar-Diame^ 
«i fim^l appcUamwr Conjug at^e^ 
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XV,, 

KECTiE omnes ab Hyperboli pun^is du£te ad unanv 
€5c Diametris Conjugatis parallelar, & ab altcra termi- 
natar, vocantur Ordinax^ ad hanc alteran*^ Ita NO* 
^citur Ordin AT A ad Diametrum Mm. 

XV!.' 

Terti A proportionalis. ad binas Di^etros Conjuga- 
tas vocatur Parameter primi in propordone terminL 

€0ROL£ARIUM I. 

iip^ Dehnitio 14/^. duobus Axibus- eoitvcnifii? 
nam fecundus Axis tangenri per excremitatem primi du&Xr^ j - 
't' paxalleltis eft : &:4<uiabus redisab una primiAxis ex-^^Ait: ^ti 
tremitaiie dudis^ad Afympcotos parallelis ^terminatur.» pef. tzf 
Unde conftat du<2>s Axes haberi pofle pro duabus. Dia^ 
metris, qus fecum re6lDs conilituant angulos. 

CORaLLARIUM^ II. 

1 ro. QuoNiAK! Diameter SCi tangentr DM^ per 
tcrminum M Diametri MC» dudat *parallela fit, &* Defe'*»' 
cum harc langens binis Hyperbolxper M du<5feE Afym- 
ptoris CD, Cd^ occurrac in pundis D tt d\ fequitar 
ftanc Diametrum SCs inter angulos cadere, qui (unt de- 
inceps angulo DCrf ab AJymptotis fedJo 5 ac proinde * cfleT-^i Al J^» 
fecundam Diametrumw 

Unde liquet cx duabus Diamctris Conjugatis MCffr,i 
SCr, iemper ciTe primam Mw, dc (ecundam S/^ 



COK- 
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COROLLARIUM III. ■ 

izi. Secunda Diameter SCjbifecatur in ccntroC, 

&; tangcnti JDM^ pcr terminum M prima: Diametri 

• Mw? du<5lt xqualis eft. 

-*34. El.i. Ob paralicl.is cnim MS, C^/, &: M/, CD, erit *MD 

= Cx; & M^/=CS. Unde tota DM^ toti SCj- arqua- 

^ Art. n5.1is: (ed DMJ * bifccatur in M, crgo & SCx in ceiitro C 

> ' COROLLARIUM IV. 

• i-zi. Datis duabus Diametris Conjugatis Mtn, Ss^ 

>.cognita etiam prima, facile inveniuntur Afymptoti CD, 

Cd-, a^antur fcilicct pcr ccntrum C reclx CD, Ci, ipfis 

MS, Mj", per extrcmitatcm M primce Diametri Mra du<5tis 

parallela:, & erit factum. 

• • Et vice vcrsa, datis duabus Hyperbolce Afymptotis 

•CD, Cdy & pun6to M, facile innotefcunt bina: Diame- 

tri Conjugata: MCw, SCs-, agatur fcilicet MH uni A- 

lymptoton C^ parallela, alteri CD occurrens in H, 6C 

producatur MH, ita ut fit MH = HS, & jungantur 

- . CM, CS ; fiat cnim MD ipfi CS paralleLa, & erunt tri- 

angula CHS, MHD fmiilia, ac proinde erit HM c HD 

•^Hyp. ::HS:HC. Scd * HM = HS, ergo & HD = HC.: 

-^Art- 115. Erit igitur redla DM^ *tangens in pund:o M, & red;je 

-^Def. 14- CM, l3 * erunt femidiametri Conjugatar. j ^^ , ^ 

COROLLARIUM V. 

izj. Dato (ecundx Diametri SCx fitu, facilc inno- 
'tcfcet ejus magnitudo, ita & prima Diameter MC/» ipfi 
"jSCf conjugata. 

Ducatur 
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Ducatur in angulo ab Afymptotis fado xcda L/ ad 
Afymptotos terminata & ipft SO parallela: bifariam fe- 
eetur L/ in pundo O, &; agatur prima Diameter CO, 
HyperboliE occurrcns in M y dudis igitur per pundum • 
M re<Sbis MS, M^, ad Afymptotos Cd, CD, parallelis,, 
p^tet punda S, x, ubi hx parallcla: Diametro SCj, oc- 
currunt, magnitudinem ejus definire,, & primam Dia- 
metrum MCot eideni efle conjugatam ; du£ta enim per 
pundum M reda DMi ipfi L/ parallela, & ad ACym- 
ptotos terminata, ea^ bifariam * fecabitur in punito M,*a-El. <?.- 
quia L/ bifecamr in O, ideoque Dd * tangens ^eft in* Arr. 115. 
pun<5to Mi 

Unde liquido conftat, (i detur fecundce Diamctri fitus,. 
ejus magnitudinem efle certam & definitam, unamquc 
(blummodo invenire pofle •, ita 8c primx Diametri Mm^^ 
ipfi SCx conjugatie, magnitudinem &: fitum determi^ 
nari.. 

COROLLARIUM VL 

1 1-4. Dato fcGundae Diahictri SCs^ & ejus Oirdina*- 
tarum fitu, data etiam ma^kudine ejus, una cum pa-r 
rametroi facile innotefcunt fitus & magnitudo primae Di- 
ametri MCw ipfi SC/ conjugatx, una cum ipfius pa- 
rametro.. 

Duda enim per centrum C indefinita re£ta Mm, Di- 
ametri Sx Ordinatis parallela, fumantur fup.er roftam Mm ' 
duo pundta M & w a centro C seque remota, ita ut Mm- 
fit media proportionalis inter iecundam Diametrum Sf 
& parametrum ejus : inventa deinde tertia proporticfia- 
li ad binas re6tas Mm, Sj,. '•^conftat M/» effe primam* DeF. i$i 
Diametrum ipfi Ss conjugatam, & habere pro cjuspa-*' ^^* 
lam^tro iftam tertiam proportionalem., 

PRO- 
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PROPOSITrO VII. 

T«iOREMA. 

fFig. 41. 115. QuADRATUM Ordifiata cujufvh Q^ aS Dia- 

metrum Mm, eji ad reBangulum fi$ MO ^ Om iUiut 
Viametri fegmentis, ut padratum Conjugat/e Ss ad aua- 
dratum ipJiusMm. 

—* -« _^ 

Dico ON : MO x.O«r:: S/.:M«. 

Duda enim per extremitatem M Diamctri prim« lAm 

reda Dd ad Afymptotos terminata, & Cecundx Diame- 

'*Def. i4«tro Sxpirallela, ea *erit tangens in puna© M, ideo- 

*Art. ii<?-que ^ bifecabitur in M. ProdScatBr igitur (cx utraquc 

* De^- '5-patte Diametri Mw) ordinata DN, ipfi Ss *pai3iSa,} 

&.A^'mpt0tis in pundis JL & /-occurret, a^una» O 
^'i.l.Ltf. *a»que remotis. His pofitis, 

* Art. 121. Fiat CM vcl C«i.=r j CS vcLCx, rivc *MD vd M^, 

= ^.j CO = ;tf,- ON=;r. 

Jam verb, trianguk CMD, COL, fum fimilia, 
Undc CM : MD j: CO : OL vcl O/, 

Hoc cft f : c :: ^ ..—^ql vcl Q/j 
Idcirco .LN = LO^ON = -=t:r. 
XtN/=/0=;=ON=-=F;^ :^. n 

Undc lNxN/=~^— ^^^ *^ 

«; Am 98. scd * LN X N/= DM x Md, 

,, I cexx 



Digitized by 



£rgo 



Google 



Di H Y P E R B O L A. Si 

Brgo ccxx — ccttsss ttyy, 

It ^ yy, x» — tt :: cc : «, ^ Arr. 8 1. 

Sive ON : MO x Owr: CS.: CM :: %s : Mw. 

,«COROLLARlUM. 

la^. Manifestum eft, qusecunque in Propo/Itione 
* (ecunda de duobus Axibus Ka, B^, fuerint demon-* Art. ««. 
ftrata > ope Hujus propofitibnis locum .habere apud * 
binas quafvis diametros .conjngatas ; , & cum articuli 
87, 88, 85), 5>o, "pi.,. pi^ «>3> a iecundii Propofitione 
dare dedocaiicur/ verique (int, uirum angulus' AGBre- 
t' £bus fiierit^iiectte, .i&quiturjfi.inridis. articuUs. ponamu? 
reftas A<i, BiJ, non cfle.axeSjiicd^ibina^i^ttalvis.Aimetros . . 
oonjugatafj' eos adhuc .veios "fc^c, demohftratio enim 
conim ^iam ex haC.Hypodiefi. eademprorfiiis erit, 

pROPosiny VIII. . 

Theor^ema. ' - ' - - ; 

f .. ■ • / ■ ,.■•'. ..•,■ j»< ., .. 

117. Si tf»<f rf£F<f •M,. FG adA^tKptotastermiftatajVis.^^ 
^ fe ntutuo fecantes in pmBo O, Hyperholam MA in 
fui0h M c^ A tag^arKt!^ dico trian^idwtm CDE> CFG, 
latera circa cowuntOum angulum C effe reciproc^. frepor- 
tionafia. 

. ' SciiicetCD:CF;:'CG: CE. 
Dudiis diirn per piinclfa concaduum, M, A, redis MH> 
•AL> Afymptoto CG |)araUelis>.pacct triangula CPE, 
HDM efTe * fimiiia, ac proinde CE : HM " DE : DM j * ^- El- <?• 
fed *DE==: iDM, unde CE== iHM. Pprro DE :EM * Art. xi«. 
:: DC; CH j unde etiam DC= zCH, 

L Triangula 
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TKingala autem CFG, LFA fiint iimilia^ ergo C]^ 
=a iCL, & CG= zAL, quia FQa^^ iM.. 
*Aff. iqBjam vcrb^*iCH : iCL :::rLA : z;HM, 
Hpc eftCD.: CF ::. CQ :CE, 

GoSsOlJLARIUM; li. 

t^^iS;. HiNG triangaJa ip(a CDE, GFG^ communeim 
*ij»EU«*30giilum ad^C.habeatk^ enmt * aequalia» 

CoROiXAillUM. IL 

i»9*^ LiQiiBT icfknr D£ itt cadem laQDiie lecariadS 
pun<5U M & O, (jniFG.ad inmaa A.&^ O. 
*Art.ii7i Nam *CD: GFn^Ce^eE,, 

*i7.Ei.«.Uiide '•NaitDF:fC::GE:ECi idcoque erit EE ipfi; 
* 1.EU <5.DG 't^ptfallela, & triangi^ FO£, pOG fimitia, ludc^, 

Eiit DO:OEnGO:OF^ 

*i8. El. j. EtL * DE lF.O. rr GF tfO,, 

2tws, BL >. Eigo- * ME MO:: AF : AOi 

iJocefti.PM:MO :^CA.: AO.. 

LtMMA ni:. 

I.JO.. St fnermt fiueeimfie (^ putetmpie mofmtMi^ 
fies: vatitkfrmd ad MmoMLcmpemtmr eie vatiowSm me^ 
dlarum, 

Sint A> B, C,J>, quaniitatcs datx, dicocfle A ad Din. 
jatione compoiita ejLrarioaibos A ad B, B ad C, C ad 
D i nam latio ipiius A ad D exprimitur per quotumL 

igCiuy A per D divify, Koc eft,. pcr g j atquc idem dc 
«sxeris xationibus abfervandum ; uode ratio compofick 
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'tit intermecliis rationibus jcquatur (per De£ 5. Elem. ff.) 

A B C 
xxponcnribus |j-»g & -gin fe mutuo dudisj videlicet 

A B C* ABC A _ . r a j r* 

l", ^ C '^ D^BCD^D* ^'SP r^t-lO #1"« ^^^ ^ 
<componitur ex rationibus mediis. 

PROPOSITIO IX. 

Theorema. 

13 1. Si ^ ^uoSvis ByperhoU paiBum M agatar ad^ia, ^ 
iiiametnm ^mrmvir A» Orainata MP, ^ tangm MTiJHoc 4^ 
diametro occttrrem in T i iico ^ CP : CA k CA^ CT ; 
nec^e efi autem itt pmBa P ^ T «jr eademparte centri 
C ,eaJant, fmmdo Aa efi prims Dtameter-y S* ^ c^futra, 
4it P «jr 'iMkl, (^ T 4X -alteffa fmtet fuando Aa r^ fe- 
xmnda Diiameten, 

Si A* luerit prima dtameof, ptoducatur dttiiiquc 
tahgens MT, don6c A^mptotis CD, CG, m pun£tis 
D & E occutt^a } ita & Otdinata PM, donec Afym- 
-ptoto CD in pirndo K oecuftat. Porro p^ pundum A 
agatur reda AK tangenci )C>E parallda, & Afyniproco 
CG «Kcurrey^lit ^ $ & Cit FG tangcns In pundo A, 
ad Aiymptotos ternttflapa^ 5i alceri tangemi DE in O 
occurrcns} & *erit FG ipfi MP patailcla. ^ l^^- '^* 

His '^Jids, crif AP ad AC iti- ratiobe compofita cx 
£K ad EG, ^ fxEG ad JEC. 

Nam *AP4 AC .- FN^ .FC, > * 2. vxd. 

£tratio ipfius FN ad FC, *compomtur cx rationibus » Art. 150. 
FN ad FD, «c FD ad FC. 

L ± Unde 
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Unde ratio AP ad AC .compt)fita eft, eic rationibur 
FN ad FD & FD ad FC. 

* Art. IZ9. Sed FN : FD n OM : OD :> * OA : QG :: EK : EG,. 

Ideoque ratio APad AC componitur cx ratioaibus EK. 
ad tG, & FD adFC. 

Sed EDVFC::1EG:Ee,. 

* Arr. 127. ( Nam * CD : CF :: CG : CE, • 

* 17. El. 5. Unde * FD : FC :: EG : EC.> 

Ac proinde ratia AP ad AC componitur ex. EK ad EG,, 
& ex EG ad £C f 

*^ArMjo. Sed EK ad £C *componitur ctiam; ex rationibus 
EK ad EG, & ex EG ad EC. 

-Unde AP:AC::EK:EC:?AT:TC,. ■ 
Ergo AP:AC::AT:TC, ' 

*i8.El.5*Ac proinde*CP:€A ::CA:Cn qu(^erat'pri'mutA-. 

Fig. 44. xdb; jgim Cit Arf^ feciinda liiameter -, i&^ ^atlir pct'-' 
centruntC redta CK Oldiifat^ PM "parillefe; <iu2fe Hy^" 
perbolae in. puh£to' B, tangenti autctti^ MT Ih-^puni^or^- ' 
occurrair, & fft MK Ipfi A<f jjsttalH^» ' GoErfb igitui^C& 

* Def. i4.*eire primam feriudiaMetriifti' ipU"Ai cori^i^atai», ' fic 

*Dcf. i5.MKL,*efleordinatam,ad ibfiqii CT- (? 

His pofitis^^fit CJ^ v3"C^=^i:QBs^p^, CP vel 
MK==.^i.PM vclGK^y; ■•.;:," .. ■■..;'":,'■ ' -,. , ' ,. 
,it erit, CK; CB^::* 'CB • QK^: per ptunarri ^artem, j \' 

'.>Hoc-iBft,'> : V t: c^ :.-.=i^R,-':-^-^ ■■•>v.':'| .•■v^A . br 

Unde RKr«:CK4^^CR=;5:^'.j: : , 

»4.1:1.5. Triangula autem KRM^^^C^T/Jjrit '^fimteV' * '' ;i '-- 
" ' Unde KR :RC:: MKYCt;: : ^ .V J ^'.; .'^ '^ 
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quantitas ccx dividzwx per ^ \o€oi^Cm& yy-cc,. 
evadet, 

jy ^ cc ccxx ^ . ^ > ^ . 

Sed'* V: t^h^,^l ^MCPtCA ?: GAV-CT, qapd crat>r«^.^~ 
feeunduai.. ='^ ' -' • - '.' ' '. ' 

RR.oppstTio x: 

temtrum-axm Aa Or^^^/d MT; ^^^ .& reSfa MG, r^^ 
jrWi MT perU 'duUgnrfmdicttlat^hidtcoefejemper CP 

^p^ .j- /11:^: ;/i;*>' La»,\,Jr Xk' ai%arametrunr'emst.: 



X .'. X 



*^ Jam vero tri^iguk T^M. ^iyiPG funt * rinuIia,.^8,E^^. 

«ndc, '[ . .1 : -v l ■• * 

TP:PM::PM:PG, ; (,.,:; '^: - v ■ . .- 

Sed * ;f :;j3;^^ :^^*=P^^»J>7> ,, ,^\,^ 1 ^ ^ .. .*'x<^-£>'«m" 
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•t , .. . 'COROLLARIUM. ,^!.: » ' 

155. HiNC .fi CA vel C^ dicatur /j CP, a-^ PMj v 

Parametcr, /^. ; erit PM : TP x PC :: /> : A^. 
•*Art.i5i.Nam *TP V. PG^A-A-^q:^/; _, 
^ hn.MM^y^yyixx^ttMf.^t., vel PM:TP x PC ::-•/): A«. 

PROPOSITIO XI. H 

• Theorema. '"?^-J 






%• 47« M4' Si /» Bypnhola /vel Hyperhdlis eppojitki ah ex- 

*: . ; tYfmtatihus A, a, Diametri cujufvis Aa aganturreffa AG, 

. • ^g* Ordinafis paralleU, ^ ^//^ qu^piam re&a MT quo^ 

.modocunque cmikigens Jucatur, dico reBanguIum fuh re&is 

XG, ag, rfr^/54ri quadrato dimidia Diametri CB, femico»- 

jngata cum Aa. 

Produ<fa MG eliaraetro Aa occuriJit in p\in&:o T) 
•■■'■' ^ucanturmie jjier pundum M reda: MP, MO, ipfis AG, ' 
Aa, paKulela:. .;^-»y 
f4rt. 151. C,^oniamigitur*fC:CA::CA:CP, 

., Erit TC : CA :: TA : AP ; fed CA=Ctf, i 

'^ ^ ' *9*-Ergo C^: TC :: AP : AT, 
Et Ta: TC::TP:AT, 
•4. Ei fc Unde * jtg: CN :: PM : AG, 

Et AG ^ ag .= PM x^ CtsL ... , 

tAxUtiU 5cdPMiicCNa«CN^COa=s*CB; 

Ei^AGic agJSBck 

PRQ. 
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PROPGSITIO XIL- 
Theorema. 

i;^5 . Si ex fiow fhpery^ fiaBo M agmtw ad fo-H, ^- 
eos F, f, rSif MF^ m\. dico taug/fntem fer fmiSm iilpi 
M JuSamiifariam fecare angiilum-VUf^. 
Scilicct FMDre/M^. 

Daais «nimt FD, /</ tangend MT pctpoKHculaabas,. 
fit A» axis primus, ipfi MT occutrens in T, & flt MP^ 
«dinata ad^axen^. 

Sit CA vel Of»/i CF vcPC/=»> CPap*! 

It crit*MF«:7^— 'i«c M/= j^-f^. ? At^ ff^- 

Hbc cft, MF:M/n CF— *CT*:C/-^CT,. ^^«.«51^. 

Vel MF : M/:rTF : T/ -.i FD i/</, 

ErgoMF:M/:: FD-./^. 
idcoque triangula FMD, /M^fttiit:*fimilia, acmoincfef?'^^'^ 
angiJi FMD, /M^; laKrii>us Romolbgis Df „ ^/j^ oppo* 
fici, iunt aequales. 

COR.OI.l;ARIUM I* 

rjtf: HmcfiabHypcrbolaepundoquovis Mi agjm* 
tur ad focos F,/, leOx MP, M/, & per idem punOum M 
rcda MT, iu ut angulus FMT acqualis fit angub/MT, 
crit reda MT tangens in pun£to M. 

CQK- 
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% . COROLLARIUM 11. * ^ JV 

^'8' 49» 'I-57' Si ab Hypcrbolcc focis Fj/, ad pundum quodvis 

-f •'& tertium V infledbnmr.dua: reda; FV, JV, quarum una 

/V axi majori A^. arquali^ fir, iilcera F V a perpendiculo 

MS in fe demiflb bifecctur in Sj perpendiculum illud 

MS HvperbolaJTiL tans:et in M. ■ * ;• --';-*^-»« 

• ^Secet enim perpendiculum MS reaam /\^'produ<5tam 

•* 4. El. i.in-lpundo M, & jungatur FM. Et .crit * VM = MF^ & 

angulus SMV = SMF. Ergo M/— MF = M/— M V 

•f Ait. 80. = V/ = Arf, axi tnajori j idcoquc pund:um M * ell in 

. o .1. HyperboLii & cum angulus SMF;;;=SM/, reda SM 

.Hyperbolam tangit.. 
.^U»:* Et contrji, fi perpendiculum SM Hypejbolam tan- 
git, erit /V axi majori A/? xqualis, nam pb sequalia 
' ^ * . triangula MSF, MSV, erit MF= MV, ideoque M/— ' 
-* Art.8o. MV= M/--MF = *A^. 1 - •i/1 ■ ^i/i 

•* ••3 •: •iLiibta TT. ,.• p R o P O S I T I O' Xrfl. 

Tkeorema. .- . , i , i 

f^ig. 50. 1^8. DiT¥EKtyi^iAL,ftiiadrat0ruf»exduahusDiametris 

quihufvis Conjugatis Mm, Ss, aquatur differentia quadra- 
t«rHtn eic dudbns axfhus Aa, Hb, ' • r 

bico CS — CM = CB — CA, ' [ 

Vel C"M-- eS = CA — CB, 
Adis enim redis MS, AB, ex Afymptoto alteriCg erunt 
parallelaf, & ab altera CG bifariam (t^x in pundis H 
,& G j nam ob parallelas M^, C^, erit SC : C/ :: SH : HM. 

Sed 
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, Be. H Y P E R B O l A. 8*, 

Sed *SC=:Oi ergo &; SH=i=HM. Eadem ratione*Art. nx. 
oftenditur AB bifecari in pundo G; unde (i expunctis 
Ay M, B, S, demittantur fiiper Afymptoton CG noc- 
males AF, ML^ B£, SKi tdangub GAF, GBF, ita &: 
HML, HSK, erum fimilia, & * aec|ualia, ob latus AG = * »«f. El. t . 
GB, & SH=HM. His pofitis, fiat CG vel * G A = * Art. 95. 
jBj GE vel GF=<^i AF vel BE=x:^i CH=:.Vi HM 
=y^ & erit CE = i«-*-<Ji CF=:W-~^. 

Unde CE-»-tB = CB=i/*«»-4-!Z^-+-tftf-w-^J, / 

Et CF — I- F A xs CA sa= w« — - z<w« — I- <«<i — H ^^> 

X ■ X 

Ergo CB — CA = 4tfi». 

Tnangula autem GAF, HML funt *fimilia, *Ait. ij» 

Ideoquc GA : AF :: HM : ML, 

Scilket I» : l \i y :^ss:ML vei KS: 

Sed&GAiGF:.' HM:HL, 

Hoc t$t, » : a t. j :^=rHL vel HK, 



ac proinifc GK=CH-+HK = Jf-»-5:, 

m, . 

Et CL=CH— HL^A-— 2, 

Sied' *-*;f:iiijw«r'i;?ac proiiide fubftitutiorie fa«aa, erir»Art. ioq. 
.-^^ = 44», hoc cft, CS — CM=44W, fed&CB — 

CA ss 44W, ideoque CS — CM = CB — CA. Si 
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5,0 ^ L I B E R TE R T I U S 

■" ^"^'Si angiilus GC^ ' ab Afymptotis facStus efTet acutus 

( ctfi c]uiciem in hac figura m obtufus, atque ex hac 

hypothcfi inftituitur cicmonftratio ) conftat rcdam CF 

majorcm forc, quam CE ; angulus enim AGE femper . 

*34-^'- ^** a'quaUs cll angulo GC^, & in hoc cafii cfTet acutus; 

■'^» feci fi perpendicularis AF inter punda G & C caderct, 

* i6.E\. i-angulus acutus AGE major * eflet angiilo redlo, quod 

fieri nequit; unde recta AF infra G ex hac Hypothefi 

i cadat ncccfTc efl^ atque ita facile oflenditur redam BE 

fupra G cadere, cx co quod BGC tum cffet acutus. Et 

in hoc cafu cadem prorfus ratione oflcndi pofTct, efle 

CM — CS = CA — CB5 ■ [ 

'^^\^ Sin veroangukis GCg ab Afymptotis fa£lus fuerit 
rc6tusj AGE, ifli angulo fempcr cequahs, cfTct quoquc 
rcdus ; fed & ex hypothefi anguli CHM, CHS, cfTcnt 
rcdi j undc triangula CHM, CHS, ita & CGA, CGB, 
forcnt a:quaha, & femidiamcter CM = CS, ita Sc fe- 
miaxis CB = CAi & cum in hoc cafu differentia inter 
binas diamctros conjugatas Mm, Sj-, ita &c intcr axe$ 
Aa, Bh, evane(ca|,_ li^^d^ eQ|iI}^, han<5; ptop^ficionein 
veram efle in omnibus cafibus. 

COROLLARIUM. 

I ^'9. HiNc ^tct, primmi qttamviJf^iametfhrttM*» ' 
fecunda Sx minorem, a^qualem vel majorem efle, prout 
angulus ab -Afyfflptotis -fedus feerifc tibtufiksi =E€6tos, vcl 
acutusj fit eiiim GCg obtufuSj ideoque.AGH&; CHS, 
etiam obtufij unde in triangulw- GHSj-^ttfMj^ahgiiliis 
*24.E1. i.QHs n^^JQj. ^jj^ ^jjg^jg CHMi1dec?,qu^*1^i;u^jC$ %epe 
CM majus, , > . . 
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^ 1 H Y Pi & R 5 O <l A. i>,t 

DEFfNlTrX>l 

.DuJi^ HypetbpJ? oj[^p(Itx tum i€QyijLA.TBp.^, ycj 
Rrcta^gulvE ciicuntur, cum binas carumdiameti-icoa-^ 
jugata^ fibi invicem aequales fiierint, v(^-cum angulus 
ab Afymptotis fadus fuejyx Jfi<^u6. ' 

COROLLARIUM II. 

140. Hi NC, ii ib Hyperbol« iEquilatene , punaDFjg. ji. 
quovis M agatur ad quamvis Diamemim A^ Ordimta 

MP, eritJempq: ;MP=?=..CP =5= CA j. Ggno ^xiftente — , 
^ quan^o^ A«» efi pj;ima diapieter > ugno autem -*4-,'quando 
Aa eftfccundai. , • 

N«m*MP:CP=i=CA::^LAi-. *Arun: 

Sed in Hypesb^a .~.<£q^il^tc^a , B^ ap A<», ideoque^ "^* 

MP = CP=TCA. , 

DEFINITIO.' 

XVIII. 

' ■ • >x ■..■.•,; ■/ r.-' •■ .■ ^ . . , ^ 
:SmT AK^ ^-tfj^^ c^i^^J^Jytperboig: opijofi^jeii ,rc(D:a Aa^ig^ ja. 
axis primus, reda autem Bh fecundus : fiE»t ctiam BS, 
i/, dtwET ajiae Hyperboke oppofitae, ^arum c contrarib 
primus axis fit B^, fecund^s ,A4s ,ha| duae . Hyperbolac 
.fi^, ^i/^v^mtmi cfl§;4f«rtS/<iuabui AIs^, tf»^, ,Conju-. 
qat;«j ) & hfz^inmQxJm^ |ipp^l%»tur Hyperbol^ 

•■■■ , •: •.. ;. }•■{ - I:J--.-. . H M--a- •,, . ...^ COR- 
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9t L I B E K t EKT lU S 

141. Manifestum eft, rcdbs B<i, A^, fibi invicent 
» Def. 4. pfle parallelas, ex eo qucrd rcdae . A4, B^, bifariam *(e- 

* 5- ccnttir in pun<5lo C; unde tohftit, HyperlKjIim BSipfi 

* Dif. i2.AKi conjugatam * habere pr6^ alttra Afymptdto rcdam 

CG ipfius AM Afyniptotonj & prb altera, rcdain Cg 
alteram Hypcrbolae AMAf^inptbton Verfus C indefinitfe 
produdam, ha: enim rcdx per xei^trum C tianfeunt, 
& duabus redis Ba, feA, pcr 'temiihum B, primi axis 
B^ Hyperbolar BS ad cermifios A, «r, axis< letuQdi i Aa 
dttdis lunt ]paiallelje. • . i : % 

Conftat igitur redta» CG> Cg, ipfis A^, AB> 'paral- 
lelas, & ex uttaque parte centti C ind^it^ prdda^, 
non eflc (btdmmodor A^mptbtds ' H^i^bpfakin^ '^|ipoQ^ 
tarum AM, am, verum etiam binarum. BS/ hi,^ iftfis 
AM> am, ConjugajcanuB. . , ; , ; . . vf ^* : «1 

Theorema. 

141. Sl in alferj Ajymptpth CG Hyperholarum AM, 
BS, per pmBum quod^vis H agatur reBa MS, alteri A» 
fymptoto Cg parallela^ dico hanc reUam Hyperholis AM, 
BS, occurrere m duohus punUis M <|^ S <r punBo H a- 
quidifiantihut. 

* Ait. iri. Conftat *enttn: iwo, re£tam MS Hyperbolis alicubi 

occurrere in pundis M & S. 

* Art. lo^. 2.df>. Ob Hyperbolam AM*erit re£bngulum CH x HM 

=CG X GA j & ob Hyperbolam BS, crit CH x HS 

»Art.y<r. =GG xGB:fed * GAr=GBi undc CG x GA= 

CG X GB i ideoque CH x HM = CH x HS, & HM 

= HS. CoR- 



Digitized by 



Google 




Digitized by 



Google 



Digitized by 



Google 



r>E H Y P E R B O L A, n 

. COROtLARlUM I. 

r^;. Si in duabus HypetWis AM> BS, per pun^ 
^, S, dudae intelligantur diametri dua: MCm, SCi-* 
ad duas alias Hyperbolas- am, bs, terminatae, liquet in 
Hyperbolis oppofitis AKf, am, diametrum Ss efle (ecun*- 
dam, ae C^jugatam^ primx Mwj & vicc versa> diamc.- 
trum Mw efle in Hyperbolis BS, bs, fecundam, primae.- 
Sf conjugatam 5 unde patet, 

Binas quafvis diametros conjugatas m duabus Hypet'* 
bolis oppofitis AM, am, efle etiam diametros conju^- 
tas in duabus Hyperbolis BS, bs, ipGs AM, am, Cotv- 
jugatis-, hoc tantum diicrimine, qubd prima diameter 
lAm, quoad Hypcrbolas BS, bs, nt fecunda, & c conr 
trarib lecunda Ss, prima. 

Cqrollarium in 

144. Uhde liquidb apparet, Hyperbolas BS, bs, ip{?s 
AM, am, Conjugatas, perterminos S, /, omnium dia-r 
metrorumSCjjquoad Hyperbolas AMi <iw, fecundarum 
tranfirc ; & yidmm Hyperbolas AM, am,ipCis BS, bs, Con- 
jugatas per terminos M, m, diametrorum omnium MCm, 

. quoad Hyperbolas BS, bs, fecundarum, etiam tranfire.. 
PROPOSITIO XV. 
Theorema. 

145. Si in Hyperbolis Conjugatis AM', am, BS, bs,'^8' 55^ 
ducantur diometri ^uavis Conjugata Mm, Ss, axes autem 

Aa, Bbj dico parallelofframmum fub diametris Mm, Ss, 
contentum,, tequari reUanguTo fub axibus Aa, Bb.. 

Per punda M, S, agantur redx MO, SD, ipfis Sj,, 
Mm, parallelise, fibi ftiutuo occurrentcs in D j prodiicatur 
MD, donec axi Aa occurrat in Tj & a pun<5to Mde- ♦' 
mittatur MP ipfi Aa normalisj & *erunt MD, SD, ^Art. p^. 
tangentes in pundis M, Sj & CMDS parallelogram- & ^^^- 

mum 
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inum, Sc xcjualc c|uart^ parci parallelogrammi circa di- 
ametros Mw, Ss, deicripti, ex co qubd Mw, Sj, bifariam fe- 
cencur in ccncro C ; dcmittatur CE ipfl MD produda: per* 

J)enclicalaris, &c erit redangulum DM x CE arc^uale paral- 
elogrammo CD j dico igitur efle DM x CE, vel CS x CE 
=CA X CB. Sit cnim CA=r j C\?=x j CB=<r j & cht, 

* Art. 85. * CA : AP X Prf :: CB : MP, ' 'V.' "j 
t Art. 88. Vel r/ : "^xx — rt^ : cc : — — cc = MP, tjp ?uiia 

TJnde CM=:A\v— I — — cc, i 

* Aru 1 3 r. Porro * CP : CA :: CA : CT, 

Vcl X : t :: t :'1 = GT,; 

Unde PTssrCP— CT=«-r.!l, & PTssro-^f*— af/-t-£l, 

Ttiangufe au^tem MP1*i (2ET, (um faSlia> -^^ , ^ ^ 

Ergo MT:MP::CT:C|, 

-, , t* cufxaxx t* '—t*re — * 

Vcl xx-ce-Ztt -* ^r-t- — : -r-' TCi: ^:. jr =CE. 

** n " XX r—ttxx—ccxx ^*" 

* Art. •j8.Porro * CS = CM-*- Ci3 — CA s=xx^ tti 

■" ' ' • ' ■ tt- > 

EcCE X DM, vcl CE X csWi^=4?^:i^^=ffro 

' ** ^t^xx^ttecxx ' 

■UndeCE X I>M=C"A x CB* vel CE x PM=CA x GB. 

/ COROLLARIUM. 

'• 14^. HiNC parailelogramma omnia circa dabe Hy- 
tperbolae diametros qualvis conjugatas defcripta, exunt in- 
ter ie xqualia. LIBER 
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LIBER QUARTUS 

DE TRIBUS 

SECTIONIBUS CONICia 

D E F I N I T I O. 

SI N G U L A quxquc Curva in praccedentibas lihm- 
defcripta ( videlicet Parabola, Ellipsis, Hy*- 
p^iRBOLA, vel HypEKBOLiE oppQSiT^ ) geneiae- 
liter dici folet Conica Sectio. 

PROPOSITIO I. 

Theorema. 

147. Si. /*« E%^ per termmum afterum A dfametripig,^^ at 
atjufiu 'Aa ('vel frim^t itametrt Aa, fi feBio ftferit Uy- 55-^ 
terhola ) agatur reBa AG ordinatis farallela, a^kidif au^ 
tem parametro ad diametrum illam fertinenti; ^ a ter- 
mino altero a ducafur reUa aG> orditiatam quamvis PM 
{p opus, produBam) in funUo O fecans, dico fuadratum 
Ordmata PM afuari rSan^lo AP xPO ; 



1 



Scilicct PM« AP X PO. 
NamA«i:AG::Pi«:PO::APxP4:APxPO, : 

Sed * A<i : AG :: AP x P<i : PM, * ...',.. '.* ^' 45» 

UndePM=APxPO. . 

M COR- 
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COROIXARIUM. 

i\f8. HiNC qaadratum Or^Qnati PM a^^diSmetrum 

-^Art. 7. Aa (qupd iii Parabola ( Fig. jtf.) (empcr *arquale eft 

^"*5' j-edangulo fub abfcifsa AP & patametro AG) iemper 

minus eft in Ellipfi, majus verp jn. Hyperbola, quam 

praedidlam redbngulum (ub ali{cifla.&paramctro. fejc^ 

nas proprietates, Sedionibus Conicis nomina impofiiit 

Apolionius, ita ut Parabola a:quaiitateg[i, ^llipsis de- 

fedum, Hyperbola autem exceflum quadrati Ordina- 

t» dettotarct,/cum redangiilo {uh Par^elTA M^ -^by 

ici^ coinparati. - '^ ')n,*(^ ' ,,.> ' 

PROPOSITI6 11.'^ ' 

Theorema. 

S^ig. 57> & j4p. In ElHpJi otnnis diameter Aa, (^ in Hyperhofa 
'*** otmis frima diameter Aa, hifariam fecatur in centro C,»«- 

fue SeUioni in plurihus, qu^m duohus pm0is ocfmrit, 
Hoc in articulis 5 8 lil^id %undi^v. 1 04 ' & . 1 1 i* ter- 

tii jdcmonftratur. 

PROPOSITIO IIL 

Theorema, : ' ) 

i5t). Una M«/ww tangenf LAL tr^nfire fotefi per 
^atum Comca SeBionis punBum A. . . •=. . . ^,, 

Hoc in articulis 14. libri primi, 57 fccundi, & 11 tf 
tenii oftenditur. * . > - : . 

PRO- 
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D£ TRIBUS SECTIONIBUS GONICIS. 57 

PROPOSITIO IV. 

- Theorema. ^ 

151. Si in SeBione Omicd per punButn quod^vis P dia-^'^%' 59><^ 
ynetri Aa (froduB^ in Hyperhola, quando Aa ej} prima di-^^* ^*' 
ameter) agatur reBa MPM ijliufce diametri Ordinatispa- 

r/tlUla j J;Vo hanc feBioni occutrere in duohus punBis M 
^ M, a punBo P aquidijiantihusi 

Et •vice ^versdi fi reBa MM ad SeSfionem terminata 
hifariam fecetur a diametro Aa in punBo P non centro, ed 
i^iufce diametri Ordinatis parallela erit. 

Hoc oflenfum eft in articulis 10, 1 2, zj, libri primij 
f *> 5 5> ^3> libri {ecundij 8>c pi, p'^, & izVT libri 
terdi. 

COROLLARIUM."! 

152. HiNC (1 reda MM ad Sedioncni Conicam ter- 
minata a diametro A^ bifariam'fecfetur in pundo P 
non centro, omnes redtas ipfi MM pdtallelaf, « ad Se-' 
^ioncm terminatx ab eadem diametro' bifecabuhtur. 

i: PROPOSITIO V. :; 

. Theojlema. ' : 

15 5.. St ^ rtBa.MMy 'HH ftU.mutuo parall/daj ^ 
^dSeBimHf: tetmipata, hifariam. jkeegiaur. tn\p^nBk P c^ Q, 
^ feri g€i puwl^a.ducatur rSa Az-^ i^cp hanc reUam ep < ^ * 
diametrm>-:i ,TrC ■r:: ^ 

Diamctcr ^m pfer medium pundum P rcd» MM- 
^u<a;a, *tianfib« ctiam per infidimn.Q^ipfiu$]NN. *Art. 15». 

' " N Cb'R- 
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COROLLARIUM I. 

* Def. 7. 1. M 4- DucTA alia quavis diametro Dd, conftat * Se» 

clionem Conicam eflc Parabolam, quando Dd ipfl Aa 

* Def. 9. eft parallela^ ^Ellipfin, cjuando Df^ipfi A^ intra Sedio- 
**Def. 5>. "^"^ occurriti Hyperbolam *vero, vel Hyperbolas op- 
III* pofitas, quando Dd ipfi Aa extra fedlionem in pundio 

C occurrit ; ita tamcn, ut in his duabus poftremrs cafi- 

bus pundtum concursiis C fit centrum. ' 

Qiiando tota Ellipfis datur, centrum ejus facile in- 

' notefcct, du6l:a diametro Aa, caque bifariam fedta in pun- 

^ d:o C. Eadem prorfus ratione inveftigatur centrum;, da^- 

tis Hyperbolis oppoGtis. 

COROLLARIUM 11. 

155. HiNc, data Conica Se£tiohe, ita & pundlo ouo- 
vis in, ^odQm pJanp, fpn^per dud Poceirit per il|ud 
piuadumdi^mecerD^5 G> enimSedio uc Paxabol^ agfv* 
tur per datum pundtum re<5fa Di cjianietro ^uivis A^ 
paralleb; Ci ^lUpfis, vel Hypcrbol^ vel Hyp^bolae opn 
pofIc£, ducacur re6bi Dd per pundum dacum &c per 
centrum C, ope confedfctrii pr^cedentis invencum. 

COROLLAJLIUM III. 

i$a. HiNC. re^ }AM Sedioni Conka; uon ntft in 

duobifcs pundis M & M occHnrer« poeeiV^ da£b^ enim per- 

f Art. I $ I . mcd ium P ipfius MM diamocro Aa,^ conflac ri^dbm ^M 

iftiufce diamecri Ordinacis efle parallekm, ideoqvie Sc- 

£tioni ia duobui cancum puodbis M ^ M occuaic. 

Si recta pec cemrum C craa^c, m pacec per articu« 
lum. lA^p. CoR,- 
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De TRIBUS ^ECTIONIBUS CONICIS. 5P 

corollarium iv. 

157. DAtA Ellipfi, vel Hyperbola, invcnire binas F'g- «5>. 7<»= 
ejultiem diametros conjugatas Ao, B^i & A(ymptotos 
CG, Cg, ducerc, <juando Sedio fuerit Hyperbola. 

Inventa, ope ^rallelarum MN, NN, diametro A<», 
<lu<aaquc per ccntrum C reda B^ ipfis MM, NN, pa- 
rallcla, liquet *diametros A<>, B^, efle conjugatas, ,cx» Def. 15. 
co quod reaae MM, NN, a diamctro ka bifariam fe-"- »J- iM- 
to ad diamctrum illam parallcljE erunt. 

Tam vcrb ad duccndas Aiymptotos CG, Cg, fiat , 

AP X Va ;PM:: CA:CB vcl C^, vd (quod codem re- 
cidit) ut media proportionalis intcr AP &; P* ad PM, ita 
CA id GB vel C*. Du<3:is igitur rcdis AB, Kh, agan- 
tur pcr cchtrum C rcAae indcfinitac Cg, CG, ipfis AB, 
hhy paralldse, tz crunt Afymptoti qusfitx; conftat 
*cnim B^ magnitucUncm eflc fccundae diamctri B^, ipfi* Art.gg. 
A<i conjugatae ; undc, per definitioncs 14& ij iibri tet-*^ " * 
tii, liquct propofitum. 

PROPOSITIO VI. 

PROBLEMA, 

158. Data SeBion^ Conica, ita & i^us diametro Aa,Fig. 5S>»«o» 
iifvenire ijliufce diametri Ordinatarum fitum. _ * ' 

Adis ad diametrum datam Aa parallelis, le^Stioni in 

pundis M- & M occurrcntibus ; dico rcdam MM» qu« 

diamctrum datam in pundo P fecat, Ordinatam cffe cx 

utraque parte iftiufce diamctfi> fi modo pundum P non 

* fuerit centrum. 

N 1 Rc^ 
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toa i l & E R Q.U A R T U S 

Rcda enim MM ex hypothefi bifariam /ecatur a dt- 
•Arr. j5i.amctro ka in pun^to P, idcoque "♦'crit Ordinata ex u:- 
traque parce diametri Jka^ 

Hac ratione femper Hcet fnvenire fitum Ordinata; 

Fi:;. 59^ & PM ad diametrum * A<?^ rn Parabola enim, & in Hy- 

^*' perbola quando diameter data A^ fiierit prima, liquet, 

quocunque intervallo redae diaraetro ka paraltelae a Se- 

(ftione dillant, eas Scdioni tandem occurrerc in pundro 

aliquo M, ex cb quod Sedio magis -Uiagifqjje in infini- 

»Arr, ii. tum *reccdata diametro Ka. 

»5. 9i & in Ellipd (Fig. <fo) & in Hyp6rboIis oppodtis (Fig^ 
d 2) quandb ka fuerit fecundi diameter j liquet icmper 
duci pofle duas patallela? ex utraqpe partc diametri kety^ 
{edioncm in pundis M & M iecantesy ita ut rcda» 
MM diametro datae ka in. pi;nfe ,1>; non: cent?:o> 
occurdt ^ ex eo, qubd in Ellipfi Ordinatse • ad diamc- 
*Art. 5i. trum * Atf cb minorcs» & e contxarib' in Hyperb©Ia.eQ> 
^kn 9i ' i^^j^^^ * ^^> ^^ remotiorcs a C£ntro C 



1.2 c. 



COROLLARIUM I. 



1:5 p. HiNc duci potcft tangens per pundum A Sediia' 

* Ait. i55:nis Conicae dacum j duda * enim per illud pundum- 

diametro ka^, inventaque ad iftam diametrum Ordinata^^ 

*,Art. 11. 'MPM> *iiquct, fi pei: pun<Shim A agatur ad. redam. 

'^&^i26.^^ paraUela,. cam efTc tangeniem in A... 

Def. 10, I.. . 

i^ IL 7. 

m, COROLLARIUM 11. 

. /(Jo.^ Datis, Hyperbolia oppofitis, vei Ellipfi,^ ita& 
:i^6j:uni. diametro quavis ka^ racilc inveniri potefl diar 

meteiL- 
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Di TRIBUS SBCTfONr&TJ'S CONICrS. ' roie 

meter B^ ipfi ka conjugata. Ducatur {cilicet pcr cen^ 
trum C rcda B^ Ofdinatis ad illa diametrum paral- 
lela. 

Sit autcih B^ diamcter data, cujus conjugata ka 
fk invenienda; Ducba MM ipfi B^ parallela, & ad fe- 
diionem terminata, bifecentur teda» MM, B^^, in pun- 
dis P & C, & pct P & C agatur Atf, & ea crit dia»- 
fiieter qusfica. 

Cqrollarium III. 

rtfi. D-AtTA Hyperbola MAM (Fig. G\,) ita & ie» 
cundx diametri Bf pofitione, magnitudinem ejus detetr 
minare, & Ordinatarum fitum invenire. 

Inveniatur prima diameter Ka, ipfi B^conjugata per 

CoroUarium prscedens, fiat etiam AP x P««:PM:: CA:: 

CB vel C^ } & * erit BJ magnitudb (ecundx diametri-^^j^^f*"- 
B^, &. Ordinata: ejus diametro ha parallela!. crunt. 

PROPOSrTI.O VII.. 

Problema.. 

v6i, Ad datam SeSfionem Conicamy. c§* a puf^o T- Flp 6y,4^^ih. 
epctva^ eam dato, duas tangentes TM, TM, ducere.. ^ ^^' 

pRo Parabola.. 

DucTA per pundum datum T ^diametra, . quae Pa- * ^^ . ' ^ J- 
rabola: in pun^^o A occurrat, fumptaque partc AP ipfi. 
AT aequali, agatur *perpundum P reda MM Ordina- * Ai-t. 158. 
tis parallela, Parabola; in pundtis M & M *occurrensi*Art. 151. 
junganturque TM, TM., & erunt redtac TM, TM,^^^^ 
*tangentcs qusfitac*. Pro-& 25.* 



Digitized by 



Google 



ic^i L I B E R Q.U A R T tr $ 

pRo Ellipsi, 

* Arr, 151. DiJCTA pcT pun£buni datum T *diametro Atf, (um- 

taque CP tertia proportionaii ad CT, CA ; agatur per 
pundum P reda MM Ordinatis parallela, Ellipd in duo- 

* A 1. 1 5 1- bus pundis M & M * occurrens •, junganturque TM, 1 M, 
*Art.(jj. ^ *erunt redx TM, TM, taneentes quasiica:. 

Sc 66. o i 

Pro Hyperbola Et Hyperbolis oppositis. 

DucTA ( Fig. ^5.) per pundunl datum T diametro 

Ait,i<si.^^ (cujus magnitudo * decerminanda eft, fi fuerit fe- 

eunda diameter ) (umatur CP tertia proporcionalis ad 

CT, CA ( ex eadem parte pun£bi dati Tj quoad cen- 

trum, fi modo puncbum illud in angulo ab Afympco^ 

tis Eido contineatur j & ex parte oppofita, quando pun- 

^m T in alterutro angulorum, qui deinceps {imt, in- 

veniatur ) agaturque per pundum P redba MM Ordi- 

Art. J51. natisparallela, HypcdDoIac vel Hyperbolis oppofitis *oc- 

cijrrens in pundis M & M i junganturquc TM, TM 5 & 

*Art. i$i.crunt TM, TM, *tangentes quaefitje. 

Si pundum datum ur centrum, Afymptoti CG, Cg, 

Jf Art.ii8. erunt *tangentes, quas ducere liceret per articulum 157. 

Qubd fi pun<^m datum S in altero Afymptoton Cg 

fuerit, bifcecetur CS in H, & ducatur redta HM alccri 

*Art.«i.Afympcoto CG parallela, Hyperbola in pundo M *oc- 

*Aa. ixi.curtcns,. & jungatur SM j & *crit SM una tangcntium 

4juaeiitarumj Aiymptotos autcm Cg altera. 



COR- 
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CPK.OU.ARIUM. 

1^5. QyoNiAM refta MPM Orclinatis paraHela Se- 
^ioni ^-occurrat in duobus pundis M & Ma pun6to P^Art. 151. 
xquidiftaniibus, (equitur duas folummocjo tangcntes duci 
poffe a pun^o T cxtra fcftioncm dato^ undc fi per 
pun<5tum concursus T duarum tangentium TM, TM, 
agatur diameter TP, ca bifariam (ecabit redam MPM. 
Et vicc versa, Ci diameter TP re<^am MPM punda con- 
taduum jungentem bi&riam iecet, ea pcr puni^himcoft- 
curfiis T trauifibit. 

PROPOSITIO VIIL 

^ PROBLEMA.. 

1^4. Datis C<mic£ StUionis Viametroy Paramtro ejttr^. 
<^ Ordinatarum fittt y coffiito etiam in Hyperbofa, Jl data 
Mameter fuerit prima ^vel fecunday defcrihere modo Jin^lici 
(^ o^uabiR tres Cpmcas Se^iones. 

Pro Parabola. 

SiT HAL triangulum ifo&eks, cujus alt^m crasRg. «J^ 
AH fuper diametrum datam AP ex utraque verticis parte 
prodwSkam conftituatur, alterum vero AL fuper tangcDr 
t?m iijdefinitam LAL per pundum A dudam. Jam Ct. 
fingamus bafim HL motu fibimct parallelo ita ferri, mc 
lyia ipfius cxtremitas L redam indefinitam LM ipfi AP 
mralWkni fecum rapiat,, ahera vero H, re^tajn FH 
ipfi AL paralletamj diamctri autem AP parametro aer 
qualem j ita tamen, ut ipfius FH extremitas F {ecupi 
ferat redam FA ipfi HL parallelam, & circa pun<5tum 

fixum 
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fixum A mobilem ; dico, continiiam redariim FA, LM, 
interfcdioncm M ( ctum re<£b, HL in angulo HAL, Sc 
cjus verricali raoveatur) Par^ibolam qua'fitam defignare. 
.^ >. A(5bi cnim aJ Diametrum AP Ordinaca MP, erunt 
triangula AHF, APM, fimiliaj ideoque erit, AH vel 

* 1 6. El. I. AL, vel PM : HF :: AP : PM i ergo * PM= AP x HF. 
*Art. 7 &unde *erit punctum M ad ParaboLmi. -'-'^ "-, 

'*^* • Notandum ell autem, pundum H ultra diametri AP 

verticem A cadcre dcberc, quando puncla F, L, ex u- 
traque parte illius diametri cadunt. '»<'? ««i^uiiJU 

■'— r ■ -' 

Pro aliis Sectionibus. 

fig.tf7,<f8. Eadem erit conftrudioac prior, cxceptoquod re<Sbi 
LM circa altcram extremitatem a dux diametri Aa mo- 
bilis efle debct, quum tamcn in Parabola ei pacallck fit. 
Ponitur daitam diametrum in Hyperbola efle primam y fi 
*Art. iz^.enim cflet ieeunda, facile * inveniretur prima ei Con-* 
jugata, ita & Parameter. 

A<5la enim MP ad diamctrum Aa Ofdihata, trian- 
♦4.El.<f. gula ^PM, aAU & APM, AHF ccunt *limilia. 
Unde aV : PM :: aA : AL vel AH. 
EtAP:PM:tAH:HF. 

Idcoquc^P X AP : PM :: jA x AH : AH xHFc;M : HF, 

^» ...... ^ : ! v ■ . 

* Art. 49.Ergo aV x AP :PM ::.aA: Hp, idcoquc pund:um M * cft 
tl'6.^ ^^'ad Se<aionem. 

Notandum cft, puniSta H, a, cx utraquc parte pundi 
A in^Ellipfi cadcre deberc; 62 cx cadem, quando in 
Hypcrbola pun<fta F, L, cx utrique parte ^liiametri Aa 
c^unt. 

PRO- 
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PkOPOSITlO IX, 
Theorema. 

16$. Si dua reUee MN, AR, ad SeBionm ConicamT-\g. 69,^0* 
terminata, df Ji^i inutuo occurrentis in punSfo aliqtto P, 7i»7*- 
paraUeU fuerint duahus reUis pofitione datis 5 dico reSfan- 
^ulum MP X PN ejfe femper ad reUangulum AP x PR in 
ratione datd, quocmque in punBo SeUionis cadant reBa 
MN, AR. 

Sint enimin Parabokrcdat contingentes CB, EB, fibiFig.(j^ 
mutuo occurrentes in pundo B, redis etiam MN, AR, 
paiallela:, dico efle femper, 

MP xPN:AP xPR::CB:EB. 
Bifcda enim MN in pundo G,ducatur *diameterCG ;*Arr. 155. 
& per verticem C ada CB ipfi MN parallela, (edio- 
nem in C * continget : duda eodem prorfus modo tan- * Art. lu 
gente EB ipli AR parallela, produda etiam, ulcjue dum^ ^^ 
diametro CG in punilo K- oceurrat , demifsaque per 
pundtum contad:us E red:a EL ad diametrum CG Or- 
<linata, erit *KC = CL; ideoque KB=BE, ob pa^-* Art. ly," 
xallelas CB, LE. Porro ducatur Ordinata AD, ita & ^ *<^ 
xeOa AF ipfi CG parallela 5 & fit KB vel BE=:wi; BC 
=»', CK=tfj Diametri CG parameter CH =/> ; AP 
=;^;PM.=7i AD = r; CD=x. 

His pofitis, triangula KBC, APF erunt *fimilia,* -^^- ^s» 
«nde, 

KB:BC:: AP:PF-, Hoc eft mi n :: ^^-^-^PF. 

O Eadeiu 
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Eadem ratione erit AF vel DGsss— , 

Unde CG = ^-*-/i Et GM vel GN ss= y -t- ~ -+f. 

Et PN = GN-+.GP = v-»-^-4-t»^ 

Undc MP X PN s=;[y ^ ^;' -4- 17, 



---\ mx nn znr 

Et GM=syy-4 y •+ zry^i ^;f-4- — x^rr. 



X 



* Art. 8. T^jjj ^ej-, *cD : CG ;: AD : GM> 

rtoc eft j: - -I- J :: rr : rr -H -^A- = GM j 






», , 2»« »» 2»r err 

Undeyv-i- — y-H 4*7-1- --^^-^---^--HiTHcrr-t--^, 

*Art. 22. Sed*AD=:rr=CD x CH=ai^iergorr-h— ^f=s?rr-h^y, 
Ideoque yv-i y-t- iry-H — ^x^v-t- — ^Af-i-rr:w=rr-*-^ «f> 

^^ m * -^ >w» m m 

QuiB «qviatio omnibus Parabolas pundis arqualiter coa- 
vcriit, modb re6la AR fupra diametrum CG cadat, & 
pundum concurfus P inter punda A & Rinveniatuc 
Jam fi in hac «quatione ponatur jjt =<r} tum, del©- 
tis omnibus terminis, ubi y occurrit, cvadet hapc a> 

cjuatio, 

nn -^ ^nr ep ^ ^ 

— XX ^ X — — ^=^, 

mm m n» 

Unde dividendo per nnx, erit 

mm mn mnn *^ ** 

*Hyp. Sed, quoniam '^y vel PM = a, crit AP vel x^kK. 

Ac 
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tmp imr 

Ac proindc AR = , — > 

. ^ emp 2mr 
Sed PR=AR— AP= x. 

emp zmr 

Unde AP xPR= — x ^x — xx. 

m n 

znx emf zmr 

Sed n'+ — y-nry : — x — — x — xx :: nn : ww, 
y-^ m-^ -^ n» n 

nam extremis & mediis in fe mutuo dudis elicitur aj- 
quatio prsccdens, undc 

MP xPN:AP xPR::CB;EB. 
Et cum tangentes CB, BE, cxdcm femper maneant, 
quacunquc in Sedionis partc cadant redaf MN, AR, 
ipfis CB, EB, parallclsc, liquet cfle (emper 

MP xPN :AF X PR:: CB:tB. 
Ficri quidem poteft, ut pro vario redarum MN, AR, 
(itu varii contingant cafiis •, fed cum corum demoi^ra* 
tio cadem (It, exceptis quibufdam redis, tcrminifque e- 
vancfccntibus, non ncecfe cft, ut in his fofius explt- 
candis diutius morcr. 

PRO ALIIS SECTIONIBUS. 

DucTis femidiametris CO, CB, ipfis MN, AR, pa^-^j;*/^! ^ 
rallelis, dico efle femper 

MP xPN:AP xPR::CO^CB. 
DuiH enim *per medium ipfius MN diametro CG,*Aif*55' 
cujus Ordinata fitMNj demittantur fiiper CG ex pun- 
a:is A & B, redse AD, BE, ipfi MN paraliel», & a- 
gatur AF ipfi CG parallela. 

O 7. Sit 
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SitCB=;W5 BE=;ri CE ==<?•, CK=5^} CCT 
= ci AP=x=;Vi PM=7J AD=rv CD=Xi 
*Arr. if. His pofitis, erit, ob {imilia *triangula CB£„ APF> 

Tig.yi, 71. PF = — , AF vel DG =:-^. Unde in Hyperbolia & Hy- 
perbolis oppoflcis, erit. CG =DG =t DC =:—=+: ^ j, 
GM veL GN =:MP -+ PE — ADs=:y h- - — r,. 
Et PlNr=GN -+. GP = y -t- ^ — xr„ 
Ag proinde MP x PN =yy —i-r—y — tryi 



_ '—l 2»x nn 2nr 

Et GM == ry — I y — iry --\- — xx a* -t- rr.. . 

•^ m-^ ■ mm m 

»ATt.9o, Jani vero ^C^dWck: :CG^ck :: AD: GM, 

Hoc eft, JJ =P « i =±: — -4-« =F tr :: rr : GM, 

T T 1 ^\ eerrxx =t xemrrsx rrss =+= rr/? 

Unde GM= ^ ir— — >: 

mmss ^ mmtt ss=p tt 

^ _— / eerrxx =fc lemrrsx 

Hoc eft, GM= --hrff 

mmss=*^7nmtt 

^Am 90, 5^^ ^ja^ : CD=fCK ;: c6 ; CC vel — ^= ^; unde fi;, 
* i^o. ss^^tt tt 

eerrxx^^iziemrrsx n n- ^ 

in quantitate h- rr , lubltituatur -- 

^ mmss^p^mmtt tt 

, . r^ rr . ^~; cceexx =i= iccemsx ^ ^ 

loco iplius , ent GM=- -— f^rr. 

^ ji" =f: tt mmtt 

Sed GM = rv — H — f iry ^ — xx ^ -+ n*, 

Unde ry -f — y — iry ^ ^xx =7 — ,xz=a.. 

Sed: 



Digitized by 



Google 




Digitized by 



Google 



Digitized by 



Google 



De TRIBUS SECTiaNTBUS^CON^rcrs. FOijt 

1 _1 1 1 

Se^^rmtt — ccee=cctt j (nam CE -f CK:tB :: CK* Art. 88„ 

_» xnx ^ ^^^* 

;COj vel ^tf -4- rf : wjr :: /f : cc. ) Erffo erit yy h- — -y — 

cc xnrtt=Pxcces 
xry -+ — XX — . x=zo. 

■^ mm mtt 

Quae aequatio omnibus Sedionis pundis aeque eonvcnit,. 
modo punda A & R ex utraque parte diametri CG ca- 
dant, pundum autem coneursus P intet punda A &' 
R inveniatur. 

Jam fi in hac scquatione ponatur y=Oy evadet (de^ 
ietis terminis, ubi y occurrit.) 
cc znrtt^ 2:cces 

XX Xz=zOy 

• mm mtt 

^^ , xmnrtt =^ zccems ._ ^ 

tJnde X = = AR, evanelcente enum 

cctt 

PM vel^ erit AP ipfii AR arqualis. 

1 ,>^ .« *« zmnrtt=^tccems 

Sed PR = AR — AP= x. 

cctt 

,, 1 »,x «« imnrtt=P iccems 

Undc APxPR= — X — xx, 

cctt 

^ . .xnmrtt^xccems znx ^tT^PV^ 

Sed * — x-^xx: yy^ — y — try :: mmxccy *®* *'*• ^ 

cctt •'•' m-' •' 



1 



Vel AP x PR :MP X PN :: CB : CO^ 
nam extremis &; mediis in (e mutuo dudis, eadem eli- 

tur scquatio, ac priori. videlicet^ -f y^ — zry -+ 



cc xnrtt^T-xcces 

— XX -^- — x = o.. 

mm mtt 



Et cum femidiametri CO, CB,eaedem maneant, qul- 

cunque- 
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cuttque in Sedionis parte cadant reda: MN, AR, ipfis 
CO, CB paralielx, liquet efle {emper 

MP X PN : AP X PR :: c6 : GB. 
Demonftratio pro tllipfi eadem erit, cxceptis quibuflam 
redis, 

COROLLARIUM I, 

%. 73- 1 66, Si dus redas MN, AR ad Sedioncm Coni- 
■cam terniinataf, fibi mutuo occ«rrant in pundo P i du- 
cantur autem redas PG, BD, ipfis MN, AR, parallelje 
& ad' Sed:ioncni terminatae, fibi etiam occurrcntes in 
pundo Qj conftat efle (empcr redangulum MP 5^PN : 
AP X PR :: FQ x QG : BQx QD ; dudis enim femidiame- 
tris CY, CZ, ipfis MN, AR, parallelis, liquet re^as 
FG, BD iifdem CY, CZ, efle paraflelas i unde erit, MP 

xPN : APxPR:: CY:CZ :: FQ^x QG : BQx QD. 

COROLLARIUM 11. 

itfy. Si duae reft^e AR, BD, fibi invicem parallela; 
fic ad Sedionem Conicam terminata:, alteri reda: FG ad 
eandem Sedionem etiam terminatse in pundis E & C^oc- 
currant, erit FE x EG : AE x ER :: FQ_x QG : BQ,x QD. 

Si enim fingamus redam MN in coroUario pracce- 
denti cadere fupcr redam FG, iiquet redangulum MP 
X PN ficri FE x EG •, ita & AP x PR. fieri AE x ER. 

COROLLARIUM III. PRO ClRCULO. 

Fig. j^ 1^8. Ex Theoremate deducicur nota circuli propri- 
etas ; nempe fi intra vei extra circujum per pun(5tum 
quodvis P ducantur redas quotcunque AR, MN, HL 
^c, ad circumdudum circuli terminataj, omnia re<^an- 
gula MP X PN, AP X PR, & HP x PL c^r. fibi mu- 

tuo 



Digitized by 



Google 



De TRIBUS SECTIONIBUS CONICIS. xif 

tuo arqualia erunt ; dudis enim {emidiametris CB, CO, 
CD ^r. ipfis AR, MN, HL ^c^ parallelis, conftac 
omnia re<Stangula efie ad invicem, ut quacJrata femi- 
diametrcnrum CB, CO, CD ^c. ex natura circuli jr-i 
qualium. 

COROLLARIUM IV. PPlC !>ARABOtA. 

I ^j>. Si pcr Parabolaj pun^flum quodvis A ducatur'^- ^^ 
diameter AF, red^ MN ad Sedionem utcunque termi- 
natac occurrens in F ; dico redangulum MF x FN «quar 
ri reOangulo fub AF & fub parametro CH diametti C<^ 
per medium G ipfius MN duds. 

Si enim ponamiis reOam AP, in Theorematc, (iq)cr 

rcdam AF cadere, conftac PF vel — prorfus cvandce- 

m ' 

tt, idcoquc crit— =sa.. Deletis igitur omnibus tcrmi- 

nis, uDi — mvcniatuii m iquationc j^ -h ^— i- itj 

'"H.— ^^«^ — * — '^xsao, ad ParabcJam fecdantc^ 
cvadct hapc ajquatios yy ~¥%ry — ~ x=i o j vel^ h- ^^ 



m 



=^. C.A ^ •k^LX^''' 



5 fed eft *AFB=r~i 6cCHt=|»j unde AF^Artii^f: 
m m 

m 
Sed eft etiam MF=:jj nam evanefcente PF, eft 
MF = MP, & FN=^ -fzrj unde erit MF x FN = 
jjy H-ir^ j idcoquc MF )*.FN = AF x CHj 

Scd 
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Scd $c hoc faciliiis demonftrari potefti 

*Art.«f. Nam*GM=:GC x CH5 & AD velGF = DC xCH-, 
Unde GM — GF = GC — DC x CH = AF x CH, 

f5.EU. Sed*GM— GF = MFxFN, 
Ergo MF X FN= AF xCH. 

COROLLARIUM V. Pro ParABOLA. 

170. HiNC fi in Parabola per duo punda qu»:un- 
que A & B agantur duje diametri AF, BP, duabus 
rcdis MN, EL, fibi mutuo parallelis, & ad Se£tionem 
terminatis occurrentes in pundis F & P j conftat efle 
MF X FN : EP X PL :: AF : BP. 

Diameter enim CG per medium ^us MN duda 
*^ ^5*vtraniit *etiam per mcdium ipfius EL j ac proinde EP 
xPL = BP xCH. 
Et MF X FN = AF X CH 5 
Sed AF xCH : BP X CH :: AF : BP, 
E^o MF x FN : £P X PL :: AF : BP. 

xdo. Si reda MN ad Parabolam terminata duabus 

diametris AF, BK in pundis F & K occurrat, erit, 

MF X FN : MK X KN :: AF: BK i 

Nam MF X FN : EP x PL :: AF: BP, 

Et EP X PL : MK xKN :: BP : BK, 

. Ex2quoMFxFN:MKxKN::AF:BK. 

Unde conftat 3/w, fi duze reds MN, EL id Para- 
bolam terminata: & fibi mutuo paralielsE .diametro cui- 
vis BP in pundis K & P occurrant, efle, 
MK :x KN: EP x PL :: BK: BP. 

• COR- 
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COROLLARIUM VI, PRO PaRABOLA. 

171. HiNC per data tria punda A, M, N, delcribi 
poteft Parabola, cujus diametri AF, CG reda: pofitio- 
ne ^atae parallelae fuerint. 

Jun<Sta MN, agatur per tertium pundum A, reda AF 
redae pofitione datie parallela, ipfi etiam MN in pundo 
F occurrens j & per medium ipfius MN agatur GC ipfi 

AF parallelaj fiat deinde MF ?< FN j MG x GN vel GM 
•:: AF:GCj & fit CH tertia proportionalis ad redas*Arr. jj. 
CG, GM^ tum *mrametro CH, & diametro CG,^ 5^' 
cujus vertex C, Ordinatae autem ipfi MN parallela: fu- 
erint, defcribatur Parabola j & ea erit quaefita. 

Tranfibit * enim pcr puoi^ M & N quoniam CH * Art. 7 & 

^CG = GM Vel GN^ & per ^pundum A, nam MG^^rt. »7«- 
5cGN:MFxFN::CG: FA. 

Porro Diametri AF, CG, re(^£E pofitionie datas.paral- ' 
lar.fimti & cum Parabola hac ratione defcripta- nabeat > 
pro diametro recStam CG, cujus vertex fit pun£lum C, 
^ .pro parametro determinatam re(5tam CH, conftat hanc 
efle folam, quje per data punda A, M, N, defcribi 
podit. 

COROLLARIUM VII. Pro PaRABOLA, 

171. Si dux Tc^x AR, MN, ad Parabolani termi-Fig. 69. 
nataj fibi muttio occurrant in pundo P j fiat autem AP 

X PR : MP X PN :: AP : PF, & jungatur AF -, dico hanc 
xed^am-efTe Idiametrum. 

Dudis enim contingentibus CB, EB, ad redas MN, 
■ ' P AR pa- 
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AR paiaHelis, & per pundum C diamctro CG ip£EB 

* Art. i<5^ occufTcnie kilLi erit * EB veL KB ; BC s: AP » PR sMP 
xPNj 

• Hyix Sed * AP X PR r.MP x PN r^ M : PfI 

Eigo KB : BG :: AP : PF.. Unde ttiangula KBG, APF 
*6,IL6. erunc *limilia, ideoque. latera AF, KC, fibi mutuopa^ 

rattela ; (ed CG efl: diameter, ergo AF ip£ CG paralielai 
*De£ 7. 1. * erit etiam diameter^ 

CoROlt ARIUM VHf. PkO PARABOtA. 

175. Ex prarcedenti eon(e£tariO' dedtrcituc metliodu* 
deicribendi Parabolam peir <]uatuor pun^ data> A, M» 
R, N. 

Nam £ <|U3tuDr iHk punfb diiabus redis AR, MN, 
£bi mucuo in P* occurrentibiis jfungannir,. &, fi fTat AP" 

1 X 

X PR :.MP X PN :r: AP : PF,- ducatur autcm refta AF^ 
•A-e. t7i.de{cribaturqac *^per pim^fci A, M^ N, Parabola, cujus. 

diamctri redat AF parallelje iint, liquet hanc dlc qua»{i- 
f Art;i^.tami. neccflfi eft enin>;re^' AP Parabolas ita *ocGur- 

rac in R ut fic AP )cPR ;MP. x PN;:.EB vel.KB lBcI 
.^.Arr.,7t. Sgd * KB : B"C :: AP : PF, 

Unde AP x^PR : MP x PN :r AP : Pf! , ..^ ) • 
Sigv 7*' Qabd fi pundum F cx altera partc pun€ti Fvcapjpretur?, 
defcribi pofTct etiam alia Parabola, qusB per quatuoc 
punda data tranfiret. 

Sin vero pundum F fupra atterutrum'' pun^lbtumt 
M, N, caderet, una tantum defcribi poffet Parabola^. 
cjuxfitis conditionibus.. . 

C^andio 
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Quando autem iina pun£b F, F, {upcr bina punda 
M, N, cadant, nulla omnino defcribi poteft Parabola j 
<x co quod in Koc cafii Parabolae diameter AF per duo 
^^us pun^ tran&et, quod * fieri hequit. ♦ Arc n, 

corollarium ix, 

Pro Htperbola vel Hyperbolis Oppositis. 

174. Sl re6la MN ad Hyperbolam vel HyperbolasFig. 77,* 
oppofitas terminata, reto etiam pofitione dataj parallela, 7^* 
AfymptotoCB in pundoQ^occurrat; ducatur autem pet 
pundum <juodvis A re€ta AP eidem Afymptoto parallela, 
ipfi MN in pundo P occurrens-, dico redangulum MP 
3< PN efle femper ad redangulum zAP x PQ^ in rationc 
data, quacunque ih Sedionis parte cadant reiSba: MN, 
AP. 

Si cnim in Theorematc (Fig. 71, jx) ponamus (e- 
midiamctrum CB fieri Afymptoton, conftat lacera tri- 
anguli CBE tum infinita cvadcre •, ideoque fi in figuris 
77, 78, per terminum K diamctri LK per medium , 
ipfius MN du£ta:, agatur KS ipfi MN parallela, Afympto- 
co CB occurrens in S, conflitutum crit triangulum CKS, 
cujus laterafint finita, quodque triangulo CBE *fimi-*Ait; 15. 
le erit. 

Unde CK : KS vcl *CO :: CE : EB, * Art. itr. 

Hoc eft f :c ::e:«, unde ^ce=mt ac proinde fi, loco* *^'^''** 
ipfius ce, fubftituatur valor ejus nt, in jequatione 
2«x ^ fff^t — "ff itirtt^iccei 

•^ tn-^ -^ mmtt mtt 

ad Hyperbolam fpedante, evadet 

P 1 ' jy 
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2nx znrt ^zcns ' 

_, 1 znx znrtz^icm 
Vel yy w- — y — z»:y= ;p r 

Produda igicur red^a AD, fi opus, ufquc dum A/ym~ 
ptoto CB OGcurrat in Hj erunt triangula CKS, CDH. 
♦ 4i Ei. 6. * fimilia, unde 

CK: KS:: CD:DH,veU:£r:rx:£f=DH. 
*34.Et i.ldeoque AH vel * PQ5=rAD=fcDH=f =!=-=r^^* 

Unde zAP x PQ= iTl^iff ;,. 
,i«.ti.6.sgj *^^^ — y^xryi ^x :: n.mi 

v^ y^ • • p ^ 

Vel MP xPN: xAP xPQ:: EB: CB^ nam extremis Sc 
mediis in fe invicem dudis, evadet aequatio 

Et cum redhe KS, CS, ea:dem maneant, quacunque 
in Sedionis parte cadant redae MN, AP ( ex eo quod 
diameter LK per medium ipfius MN duda, tranfir 

^Art. 151-* etiam'per medium redarum omnium ipfi MN paral- 
lelanim, & ad Se»aionem terminatarum ) erit femper 
MP X PN : zAP X PQ:: EB: CB :: KS : CS. 

*F'g- 77^ Sed & hoc alio modo demonftrari poteft'. 

Sit CK = ?5 KS vel CO=cj CS =wj CD=Xi: 
AD velDI=»-i A?z=x; VM=y; 

*Aj:m j, £j gj.^jjj^ triangula CSK, APF * fimilia,. 

Undfe. 
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UndeCS:SK:: AP : PF, 

cx 

Vel w : c XI x : —= PFj eodem prorfiis modo o* 

tx 
ftenditur AF vel DG= -, > 

m 

Ideoque GM vel GN=: PM-f.PF— GF=7-h --f-rj, 

Et CG=«DG-+.CD = ~-t-j. 

m 

Porro ob triangula CKS, CDH, CGQ * fmulia,^». EL^- 

erit, ck:KS::CD:DHi 

cs . t^ 

SciliGetf : c :: s :— -=DHf 

Et CD:DHuCG:GQ;j 

CS tX CX CS ^^ 2 

s :— :: hx: h — = GQ< 

t m m t ^^ 

Sed * MQ^x QN = GQj-- GM 5 f ^. ei tj 

UndeMQ^x QN = — -^—-yy—-y^2ry^~^rt. 

Eft etiam * MQ^x QN = AH xHI = DH — Df„ * Arti la^j- 

CCSS' 

Ergo MQ^xQN = rr^ 

y.y j. iccsx cess lex zcrx ccit 

Ergo *J|7 -^ -^ zry:—.-^ zrx :: c : m, f Aw.^s?. 

SeilicetMP x PN:iAP x.PQj:KS:CSi 



Eadem. 
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Eadem prorfiis eft demonftratio pro Hypcrbolis op-^ 
ppfitis, fignis ibluramodo cjuibufvis mutati&, 

COROLLARIUM X. 

i^Ro Hypbrbola et Hyperboljs oppositis. 

175. Ex Corollario pKBcedenti {equitur, im, fidax 
iredae MN, HC, ad Hyperbolam vel Hyperbolas oppo- 
^tas t^rniinataf, Afymptoto CS in pundis I&Q^occur- 
cant j ducantur autem per duo quajvis Sedionis punda 
A & B redas AP, BD, A(ymptoto CS parallek, ipfis 
MN, HG, in pundis P & P occurrentes; liquet efle 
femper MP k PN : zAP x PC^:: HD x DG : iBD x DI , 
Ideoaue MP x PN : AP x PQ^:: HD x DG : BD x DI. 

^Jo. Si du2E sc£kx MN, HG, fibi mutuo parallela:, 
^ ad Hyperbolam vel Hyperbolas oppofitas terminatas 
Afymptoto CS in pun(Slis Q^ & I occurrant; ducatur aur 
tem ex Sedionis pundo quovis A reda AO, ipfi CS pa- 
saikla, ipfisMN, HG, in pundis P & O occurrens; 
conftat, fi ponamus in praecedenti numero rcdam^BD 
(iiper AP cadere, efle 

MP xPN: HO X OG:: AP x PQj AO x OI:: AP: AO, 
Ergo MP X PN : HO X OG :: AP : AO. 

3 tiOj Si reda HG ad Hyperbolam vel Hyperbolas op- 
pofitas tefminatae Aiymptoto CS occurrat in I ; agantur 
autem per duo qua:vis Sedionis punda A, B, redae AO, 
BD, Aiymptoto CS parallelae, ipfiHG inpundis O & 
f) occurrentes j erit 

HO xOG:HD xDG:: AO xOI:BDxDI. 
Hoc etiam (equitur ex numero i«o, fi redam MN fuper 
HC cadere fingamus. 

C o R- 
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€OROtLARIUl«: XI. 

i-jC. Si fingamus redhm BD, quae Se^oni CdiricaB?^' l^^l- 
m duobus pun(5tisB& Doecurrit, motufibimet paralte- 
lo eo uique ferri, dum fiat tangens LS; liquetpundta 
occursus B &: D, tum in unum^ coitura acl pundum. 
eontadus Lj ideoque pundum contadlus pro duobus^ 
interfedionis pundis in^ (e mutuo cadentibus haberi' 
potefl. 

Hbc pcrfitoy conftat imoy fi duae contingentes KS*. 
LS, fibi mutuo occurrant in pundo S ; agantur autem^ 
duiE aliar re(^ae MN, AR, contingentibus parallela:, ad 
Sedionem. terminats^ & fibi mutuo occurrentes in pun^ 

&Lo Picflb MP>cPNrAPKPR::KS:LS; hoc cnittp 

m Theoretmte de Pdrabc^ jam ollenfiim eft. Pro aliis 

aucem Se<Sfionibus,. fi *in primo confedfario firtgamus,*^^- '^- 

Kdam FG fuper tangentem KS cadere, & BD fiiper LS, 

kquet pundta interfedtionis F & G> in pun(Slo contadus- 

K conventura, ita & pun£la B,. D, in pundlo contadib- 

Li undc retoigulum FQx QG evadet quadratum KS>, 

& redhngulum BQx QDerit quadratum LS;. ac pro* 

inde erit MP x PN : AP x PR :: KS : Ts. 

zdo. Si in Ellipfi velinHyperbolis oppc^tisducaturcon^^ 
tingens TX ipfi KS parallela reilas SL in pum^o X occur- 
lens, eadem rationeac innumero prajcedenti oftenditur, 

cfle MP X PN ^AP X PR :: fX : LX ; cadcnte enim re6b 
FG fuper tangentemTX, pundla interfedionis F & Q^ 
convenient in T ; ita & punda B & D convcnientin L v 

ideoqi^e MP x PN : AP x PR ;:. fX : LIc Undc 
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TJnde feauitur, fi tangentes dus KS, TX, fibi invi- 
cem parallek tangenti tertiae LS occarrant in pundis S. 
X, erit KS : LS :; TX : LX, ^ 

Nam MPxPN:APxPR::KS:LS, 

Et MP X PN : AP X PR :: fX : LX. Ergo &c. 
^tio. Si in Eilipfi vel Hyperbolis oppofitis duie con- 
tmgentes KS, LS fibi mutuo occurrant in S ; ducantur 
autem dux femidiametri CY, CZ, contingentibus parai- 
lek i dico effe fcmper KS : LS :: CY : C2; 

Nam MP x PN : AP x PR ;: CY : CZ, 

Et MP xPN;AP xPR:: KS:LS*, 

ErgoCY:CZ::KS:LS, Et CY : CZ :: KS: LS: 

Ato. Si du« red^E AR, FG. ad Sedionem Conicam 
terminatx, duabus contingentibus KI, LO, occurrant in 

* Art 166 ^'''Jn '' r^ ^' ^'r'' '^^ ^^P^' FO X OG : LO*:: KI : AI 
- X IR, li enim fingamus redam BD in corollario * pri- 
mo fieri tangentem LO, & redam MN fieri tangentem 
KI, res patet. 

$to. Si du« paralleb AR, BD, ad Sedionem Coni- 
cam termmatx contingenti KH in pundis I & H oc- 
currant, erit 

— * _t 

KI:AIxIR::KH:BH x HD, 

Vel KI : KH :: AI x IR : BH x HD. Hoc ex fecun- 
do confedario deduci poteft, fi fingamus redam FG 
lupcr tangentem KH cadere. 

^to, si in numero prxcedenti ponamus Sedionem 
Comcam fieri Hyperbolam, cujus Afymptotos fit tan- 

gcns 
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De TR-IBUS SECTIONIBUS CONICIS. 12.1 

tangens HK, liquet redangula BH x HD & AI x IR 

ibre xqualia, pun<5lum enim contadus K infinite *difl:at * ^'^^- "^* 

a pundis H & I j ideoque rc^kx infinitac HK, IK, fi- 

aita quantitatc HI inter Cc difFerentes, pro a;qualibus 

redis lunt habendac. 

ymo. Si dujc contingcntes KS, LS, fibi mutuo occur- 
rant in pun£to S, reda autem AR ad Sedionem termi- 
tninata, alteri etiam contingentiura LS paralleU, alceri 

KS in pundo loccurrat ; dico efle KI ; AI x IR :: KS : LS:^ 

hoc conflabit ex corollario *{ecundo, fiponamus recta5*Art. id^. 

FG, BD, fiiper tangentcs KS, LS, cadere. 

?i>o. Si inElIipfi vel Hyperbolis oppofitis dua: contin- 
gentcs KI, T V, fibi inviccm parallelap, occurrant in punctis 
I & V redjE AR ad Sedionem in A & R terminatJE j di- 

co cfle KI:AI xIR :: TV:RV x VA; hoc etiam ex. 
corollario fecundo deducitur, fi parallelse MN, FQ, fiiper 
tangentes TV, KI cadere ponantur. 

pno. Si re£tae HX, PI, fibi invicem parallelar & Sedio- ^'S- 89. 
nem fecantcs in pundisXjY, P, C, cangenti HI occur- 

lant in pundisH & I j crit HA ad AI in rationc compo- 
fita ex Tationc redanguli XH x HY ad redangulum BH 
X HD, & ex ratione *redanguli BH x HD ad rcdangulum 
PIxIC. 

Nam * H"a : AI* :: XH x ^-lY : PI x IC. * Num. 5. 

Sed *XH X HY cft adPI xlc in ratione compofita cx *Art. ijo. 
rationc ipfius XH x HY ad BH x HD & cx ratione BH 
X HD ad PI X IC. Ergo c^r. f 

I omo. Hinc fi ducantur parallclat XH, PI, tangenti 
HI in.pun(^is H & I occurrentcs j agatur iutem ex pun- 
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do H reda HB Sedionem in pundis D & B (ccans, & 
ipfi PI produdie occurrens in pundto G j crit XH x HY : 
BH X HD :: CG x GP : DG x GB* 

Du<flis enim femidiametris EA, EL>. EZ, ad ipfas PIj, 
*NunK5. pjg^ j^^^ parallelis, erit * 

XHxHY:HA:: EA:rZ, 
Sed HA: BH xHD :: EZ: EL, 
Ex ajquo XH xHY : BH x HD :: EA : EL j 

» Art. i«$. Eft autem * CG x GP : DG x GB ::. EA: EL, 

Ergo XH xHY:BH x HD::CGxGP:DG x GB-. 

lig. 8;k vimo, Si redac HA, PL, Sedionem contingentes,. 

concurrant in G ; agatur autem re£ia lY tangenti alte- 
li PL parallela, Scdioni in pundis X & Y, tangenti 
autem alteri in pundo I occurrens, & ducatur utcun- 
qoc reda IL Sec^onem in diiobus pundis C & D fe- 
cans, ipfi AP per piinda contaduum A & P duda? oc- 

currcns ifi S i dica efle XI«IY:LP::CI x.ID:CL % 
LD. 

Du£tis enim (emidiametrisEK^EN, EM ad ipfasIY, 
*Nuin. 3. IL, HA, parallelis, *crit 

XIxIY:IA::rK:EM, 

Et iA:CIxIDr:EM:Eft 

Ex jequo XI x lY ^CI x ID : EK : EW f 

Sed rP:CLxLD::ElC:Eri, 

Ergo XI X lY : CI xID : : L P; CL x LD. 

^k' 7J' ^ ^^^' ^^^^ ^ Parabola dua: redae MN> CH, fibi in' 

vicem 
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vicem parallela:, quarum altera CH Sedioncm in piindo 
C contingat, altera vcro MN ad Parabolam terminetur ; 
<lucatur autem per duo quaevis Sedionis punda duar di- 
ametri AF, BO, ipfis MN, CH, in pundis F & O, 
<x:currentes'j liquet, fi in confediario *quinto, numerisvArt. ij». 
lOTO, xdo, ponamus redam EL fuper tangentem CH 

cadere, efle iim. MF x FN: CO :: AF: BO. xJo. Pro- 
dti(Sta FA, ufque dum tangenti CH in pundo Q^occur- 

rat i efle ctiam MF x FN : CQj: AF: AQ^ 

i^mo, Sint red^ MN, KT, fibi invicem parallelie j Fig. 79. 
■quarum una KT Hyperbolam in K contingens, Aiym- 
ptoto CI occurrat in pundo Sj altera vero MN, ad 
Hyperbolarum oppofitarum alterutram terminata eidem 
Afymptoto in pundo Q occurratj agantur autem per 
duo quaevis Sedionis punda A, B, redx AP, BT, 
Afymptoto CI paraileia?, ipfis MN, KT, in pundis P 
& T pccurrentes ; liquet, fi ponamus in tribus numeris 
Corollarii decimi, fecantem GH fuper tangentem KT 

cadere, efle, imo. MP x PN : KI : : AP x PQ: BT x TS. 
xdo. Produ<^ PA, ufque dum ipli KT in ptm6to R 

occurrat, efle MP x PN : KR : : AP : AR. 5 tio. KT : 

KR::BTxTS:ARxRS. 

i^mO' Si in Hyperbolis oppoficis du£E contingcntes 
KR, EF, fibi mutuo parallelic, Afymptoto CS in pnn- 
£lis S &: V occurrantj agantur autem per duo quarvis 
Sedionis punfta A, B, reda; AR, BF, Afymptoto CS 
paralleiiE, contingentibus etiam in punitis R & F oc- 

currentes •, dico efle, rmo. KR : LF : : AR x RS :BT x FV. 

_l 1 

xdo. KR : LE : : AR : AE , quod conftabit , ii pona- 

Q^ z namus 
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mus (ecantes NfN, GH, fuper rcdas comingcntes KR>'' 
LF, caderc. 

PROPOSITIO X. 

Theorema. 

Fig. 8a. & 177- Si m Ellipji vel in duahus HyferhoUs oppojitis, 
8}. ^uarum centrum C, jocorum difiantia FG, c^ axis primur 

BD, fumatur CA /«-^w proportionalis ad reSfas CF, CR i 
ducatur autem per punUum A r«Sf<ii AP /j^ BD norptafis, 
agaturqurex SeSfionis punBo quo^is M reBa MF ad focum 
F, d* MP ijp/ A? perpendicularis; dico efe femper MP r 
MF::BD:FG. 

Pro ELL»sr. 

rig. 8j. SiT CBa=4(j CFa=^i AFsrst; PM«=/; AP=5^ 

fl?i Paramcter ipfius KHsarKL. ' 
»47.Ei.r. Unde FQ5=:AFr-PM==r— jr^ &*MF = C(r — 

Sd DFsjEsil r4- ^, &, FB js^ if TT IW , 

*Art.4»- Unde DF x FB* = c"H = tftf— ifr;. 

»Art.48. Scd*CH:CB::KH:KL, 

Ergo KH:KL:r4tf — ^i:tf<i. 
*Hyp. Porro (juoniam *CF:CB::CB:CA, eric ctiam CFs 

CA::aF:CB, vel CB:CF::CA: CF, 
Undc CB— CF:CB\:CA--CF:CA, 



SisQ aa — hh : aa ;: c : -^ = CA> 
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De TRIBUS SECTiaNIBUS CONICIS. yry 

Idcoque eric EM = AC — AQ== —^^^ — j. 

Ruffus quoniam CF:CB::CB:CA^ erit etiam *CB 
— CF:CF::CA — CB:CB, 

Ideft, BF:FC::AB:BC, 

Unde BC:CF::AB:BF, 
IdcoquCl^DFzFC^^AF^FB, ^x%J^.'iy 

Ergo*DF X FB = CH==CF )c FA. .*«JEl6. 

Et eritCF: CH::CH:FA, 

Ac ptoinde CH : £f :: FA t CH, 

bbcc — ^ ^ 

Hoc eft, aa — hh : Ih :: cc',- — ^= CHj 

Sed* KE X EH vel CH— CE : EM :: KH : KX, *^- ^^ 

Hoc eft, — ^, — XX : ==» — -^^^ -h-tv :: <i<j — fe^: <w; 
M-bb M — l^ Aa^-bb 



Et dividendo aequationem per aa — hh, evadet 
aaec zaacy aaxx ' „„ . 

aa-bb aa^bb aa—bb ■'•^ 
Vel aacc — t&dcy -»- aayy — i- rf<«;fjf = ^^^^>- . 
Unde "^yy xcc-^ xcy -^yy -t xx v. aa : w, ?"AiT. 45^ 

Viz. MP:MF::CB:CF, 

Sed CB:"CF ::DB:FG-,. 
#rgo MP:MF::DB:FG. 

Demonftratio eadem prorfiis erit pro dUabus Hyper- 
bolis oppofitis, fignis quibardam mutatis. 



GaR- 
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CORaLLARIUM I. 

178. HiNC AB:BF::DB:GF, 
•* Hyp. Nam * CA : CB :: CB : CF, unde AB : CB :: BF i CF. 

ideoque AB : BF :: aCB : iCF :: DB : GF. 

COROLLA^IUM H. 

S»g. 82. i7p. HiNC etiam, (1 reda Afi major ^t quam BF, 

§e£tio erit Ellipfis, . ex eo auod axis primus in hoc ciCu 
major fit quam diftantia rocorum G & F j (in autem 
AB minor (it quam BF, ac proinde axis primus BD 

3Fig. 8}. minor quam dittantia focorum F,G, Se^tio crit Hyper- 

Fig. 84. bolaj quod il AB a:qualis fiierit ipfi BF, Se(5tio tugi 

♦Art. I. *erit Parabola. 

SCHOLIUM. 
1 80. Recta indefinita AP vocatur Directrix non 
,ad Parabolam tantuni, fcd & ad Ellipfin vel Hyperbolas 
oppoiitas. 

COROLLARIUM III. 

Fig. «j,8<j. 181. Si in Sedione Conica duo qusevis pun£hi M 

& N rcda MN Diredrici in pun€bo C oecurrente jiin- 

gantiu: ; a foco autem F aeantur redje FM, FN, FC j dico 

redam FC bifecare angulugi NFH ( complementum ici- 

licet anguli NFM ad duos re£fcos) quando pun(Sb M, N, in 

Parabola, Ellipfi vel in Hyperbola cadunt j angulum vero 

NFM,quarid6 punda illa inH^erboIis oppofitis cadunt. 

Dudis enim MP, NQ, 9^reftrici CP normalibus, reda 

autcm ND ipfi MF parallela i iriangula MPC, NQC & 

MFC, NDC erunt fimilia, unde MP : NQj: MC : NC :: 

MF:ND, &MP:MF ::NQjNDi ^ 

Sed MP:MF :: NQjNFi ideoque 'NDs^NFi undf 

Fig. 85. in primo cafii angulus NDF, vel ob parallelas CFH, je- 

Fig. 8(5. quatur angulo CFN -, & in fecundo FDN, vel ei alternus 

CFM, aequatuf angulo CFN. L 1 B E R 
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LIBER QtJINTUS 

DE 

SECTIOlSriBUS coNicrs. 

IN.TER SP MUTUb CQMPARATIS.. 

Lemma L. 



i8*. y^*^UANTITATES, ut ^ fttontitatim: 
I ■ raticnesf ^ua^ ad £^uaHtatem tmpore ^UO" 
^ i^ «z;;/ /ixi/0 cmjlanter tendunt, ^ autefatemf 

teaiforis. illius propius ad imncem accedunt, ^uamp-o datd' 

^tvis dijferentia, Jiunt ultimo aquaUs. 

Si negas-, fiant ultimo inzquales^ & (it earum ulti^ 

ma dilFercntia D> ergo nequeunt propius ad xquaiita- 

cem accedere, quam pro data difierentiaD \ contra Hy^ 

potheHn. 

Lemma n. 

185, SiT Arcus MNrwri^if cujupvis ABG portio in^^^B- 87? 
ftfiti parva, hoc efl, minor quavis datd : jam fi per ter» 
minos ipfius lAH ad axem vel diametrum AC Ordinatim: 
applicentur^AV, NQj agantur autem MR, NS, ipfiAC 
'parallela^ dico paralklogramma PQRM 'vel PQNS hahe* 
ri pofe pro fpatio VQNMfuh Ordinatis PM, NQ^re^d 
VQj df ^c^ MN comprehenfo. 

Omnia Gurva: cujufvis punda ab ejus Diametrovel' 
continub recedunt, vei ad eam continuo accedunt ; vel 
denique Curva omnis ex pluribus conftat portiunculis,. 

quarum: 
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quarum aliae a Diametro magis magifque reccdunt, alia 
ad cam magis maffi^ue accedunt j fieri enijn non poteft, 
ut Curva: pars ulla a Diametro xquidiftet. 

His prajmiflis, fit iwoarcus MN portio CurvaeAMB 

ab ejus Diametro magis magiique recedentis 5 {umatur ex 

jarte pundi N arcusMO nnitae magnitutfinis, du<5fcacj6c 

Ordinata OF ipfi MP parallela, agantur reds OD, 

ME Diametro AC parallelcE; & crit {patium curviline- 

um PFOM majus parallelogrammo inlcripto PFEM, Cir- 

cumfcriptoautemPFODxninus. Jamfi pundum O {iipcr 

Curvam verftis M moveri fingarur, liquet parallelogram- 

mum MEOD ( difFerentiam (cilicet parallelogramorum 

in arcu OM irifcriptorum & circumKcriptorum) conti- 

iiuo diminui, adeo ut pundo O in M perventb prorfus 

«vanefcat MEOD; unde fequitur, fi diftantiainterpun- 

£la O &: N infinitc *diminuatur, parallelogramnium 

MEOD, ( jam MRNS fadum) minus fore quocunque 

* Art. i8r. dato ; ac proindc* parallelogramma PQRM, PQNS, <runt 

i& fibi invicem & ipatio curvilineo PQMN arqualia, 

ideoque pro fibi invicem ufurpari poflunt. 

±ao. Sit arcus MN portio Curvae AMB ad Diame- 
trum ejus magis magifque accedentis ^ liquet demonftra- 
tionem eandem efle ac in primocafu, excepto quod pj^- 
rallelogrammum PQNS jam infcriptum evadat. 

^th. Detur Curva ABG ex pluribus conftans portio- 
nibus, quarum alia:, ficut AB, a Diametro AG continuo. 
rccedant, alia: vero, ficut BG, ad eam magis magilquc 
accedanc. Dico fieri non poflc, ut punda, ficut B,nas 
pondoncs (eparantia, fuper arcus MN cadant; fi enin^ 
cadere poflent, pundum B ad pandum M propius ac- 
cederet, quam ipfiim N ; contra Hypothefin. Liquet ergo 
iiunc cafum in prioribus necefEirio comprehcndi. Co r- 
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corollarium i. 

184/HiKC, fi Ordinatim applicetur reda CB ipfi 
PM parallela, ^ (i fins;amus Curvs porcionem AB in 
artus infinice parvos oividi, ad inftar arcus MN^ fjja- 
tium ACB fub redis AB, AC, & Curvae porcione AB 
comprehcnfimi, acquabicur fumms paralielogrammorum 
omnium ipfi PQRM vel PQNS ajqualium. Atque ita 
dc omnibus Curvac ABG partibus dicendum. 

COROLLARIUM II. 

ity. SiT CMDOC figura quaecunquc inter paralle-Fig- 8S. 
las CE, DF, comprehenfa : & li inter has parallelas a- 
gantur dua; reftje MO, NL, ipfis CE, DF, parallelx, 
quarum diftantia infinicc parva fit; dico fpatium OMNL, 
infigura CMDOC fiib rcdis MO, NL contentum, x- 
<juari redangulo MO x MR vel OS. 

Dudlacnim rcda AB parallclis CE, DF perpendicula- 
ri, ipfis MO, NL etiam parallelis in pundis P & Q^occur- 
rentcj liquet Ipatium PMNQ^aequari rcdangulo PMRQ, 
ita ^ ipatium POLQ^ redangulo POSQj unde erit 
Ipatium OMNL afqualc redangulo OMRS vel OM x 

COROLLARIUM III. 

iB^. CoNSTAT ex confe(5tario prxcedenti, fi dua: 
«juaevis figura: CMDOC, EGFHE intcr parallelas CE, 
DF comprchenfe ejufinodi fuerint, ut duda alicubi 
re6di MH ipfis CE, DF, parallela, parccs MO, GH, 
iftiufee redae in figuris CMDOC, EGFHE, contentae 
iemper fint in rationc data j conftat, inquam, binas has 
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figuras ({patia {eilicet ful> iis comprelienfe) cfle etiam ad in- 
vicem in ratione cfataj a£fca cmm re^ NK ipfi MK 
paralkk, ita ijt diftantia ejus ab MH infinitc parva fit | 
cW<^i efiam AB ipfis CE, Dfy perpeadicvikri, garal* 
teHs^ autem MH, NK,, in pundti^ P & Q^occurrcnte}, 

* Art. 1S5. Ijquet,, fpatium OMNL *jecjuafi redangula It^O x 
VQj ita & fpatium- GHKI atquaci redai^plo GH x , 
FQ. Ha^e igitur ipatia epunt ad invicem uc MO a<i 
GH ; & cum hoe v.erum fitt , qiKieitnt^e in %u-) 

»ti.lEl.tf.rae parte ducatur reda MH, fequitur *fiimmam fpa- 
tiolorum omnium MNLO,. hoc efl:,;fpatium CMDOC 
effe ad fiimmam (patiolorum omnium GHKIk hoc eft,. 
'' ad fpatiun^ EGFHFi in ratione data ipfius MO ad^ GhL. 

Eodem, ratiocinio>.pfQbaturx%ttDa&.CM'DOG pOBtra^^i 
nem aliquam MDO eflb: ad figurar EBGHE pcMrtionenp 
fimilem- GEH in eadem Uatione: dkta: acqu^ ira. de pac- 
tibus refiduis CMQi. iCH dacanduai.. 

Manifeftum eft, fi data ratio fuerit ratio tBquantatisj hoc . 
eftj fi partes MO, GH ipfiusredXrMHTfeinperajqucn-. 
tnr, fpatia- CMDCTC, EGEHE, ita. Sf partes MDOi. 
GFH, 6c CMOV EGH' femper fbre xqualia.. 

Lemma III. 

lig. 8i>. 1 87. Si fuper Curvam quamwis fumatur tfrcaxMN ifn- 

finite parvusy ^ per illitts terminos agantur- tangentef 
MT, N,T, Jihj mutuo ocvMrrenter inpunBo T, dUfatur^, 
que fuktenfd MN, di*- reB/t^NS ipfi.hlT prpduQa^ nof^ma"' 
malis f djco fuhtenfam MN, 'uel fftmnam t^ngtntiufni M.T»! 
KT, 'vel denifue reSfam MS prd avcu MN ufurpari-^^e^.. 
Nece;flG eft, Qmnis Cuiya vel tptar, concava fi.t y«fffu%i 

unam 
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Ainatn' partemi- v4 «c pluribus por tionibus conftet, qua* 
rtun ali« vcrfiis luiam alijc verlus alteram partem Con- 
cava: fuerint 5 jam vero punda, cjuibus hae portiones {e- 
parantur, dari *non pofTunt fiiper arcus MN infini-* Art. 185« 
tc parvos : alioqui enim proptora eflent pundo M quam-^* ?• 
ipmm N, contra Hypotnefinj poni igitur {emper poteft 
arcum MN efle Curva: portioneni verlus unam partem 
concavam. 

Jam {1 iuper Curvam ex parte pundi N fumatur ar- 
cus MO finitaf magnitliclirtis, aganturque fiibtenfa OM, 
^gens OG, &rcda OD ipfi NS parallela, erit imo. Ob 
trianeulum MDO re<5bangulum ad D, tangens MD mi- 
nor lubtenfi MO, & multo minor arcu MNO , adeo 
«t arcusMNO ( ita 8c fubtenfa e>as MO ) major fit 
quam MD, & niinor quam tangentium ^mma MG, 
OG i xdo. Ob arcum MNO verfiis eandem partem con- 
cavum, liquet, fi per pund:um quodvis N arcus MO 
4acatuf tai^ens TR,pun<fta T,^R, ubi t«gientibus MG, 
OG> Gccnrrtt, «ri^ni intcr ptm€ba M, G, &; O, G; 1 

ideoque angulus OGD tmngnloLTGR citetHus, majoi' 
crit ar^lo RTGvel NTS. 

tfis.pofitis,^ ft ducantiB tt&x ME, MF, tangentibu» 
OG, NT, paraHek, ipfi DO in pundis E U F odcur- 
leaaes^ fii^curqne pnn£)tum O fiiperCurVain Verfus M 
nieverij liquct angiitim: OGD^ vet EMD ipTi' OGD 
acqualem^ continuo dimimn, adeo^ ut, CHlin^o O a^ 
M pervento, prorfiis evancfcatj cxeo quod tangens OG 
cum tangentc MG coincidat : unde conflat redam ME 
continuo diminui, donec tandem ipfi MD a^qualis eva- 
dat; idcoqcie pundo O in N exiftente> reda ME tum 
m MF cxiftens differet a tangcnte MD quantitatc mi- 
aorc quavis dacaj ac proinde *re(a'ae TN, TS> fibr» Art. 181- 

R 2. mutuo 
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mutuo aequales eruntr unde tangentes MT, TN, /T- 
fimul CamptXy «quales erunt & re^ MS, & arcui MN,, 
& rubtenwe MN. 



COROLLARIUM I. 



i88. CuM angulus FMD> vel NTS ipfi FMD ar- 
qualis, infinitc exiguus fit, pofito pundum N infinite 
propius ad pundum M accedere, crit in triangulo MTN 
angulus internus NMT externo NTSL minor, infinite 
parvus,lioc eft, minorquovis dato j idcoque nulla re^ 

Ser pundum M duci poteft, qu^B^ in angulo TMN ca- 
ati unde patet, redas MT, NM, fibi rautuo congru- 
cre, ac proinde tangens haberi poteft prp>reda,quajper 
duo Cuxvx punda infinitc propinqua. tranfeat^ 

COROLLARIUM 11. 

tSp. Si pocamus Curvam quamvis m arais MN 
infinite parvos dividi, liquct fi loco ipforum arcuum fii- 
mantur eorum iubtenjfc, exinde generari Polygonum la- 
teribus numero infinitis, fingulis etiam infinite exigui^ 
quod Poiygonum pro ipfa Curva ufurpari poteft, i ea 
*Art. iSy.enim npii *omnino diftefct. > 

Porro exigua iila Polygoni lateraerutraque partepro- 
duda, erunt iftiufcc Curva: tangentes, ex eo quod peu 
duo ipfius pun(^ infinite propinqua tranfeant. 

Lemma IV. . 

Tig. 96. 1 J>o- Si Circutum AMG tetigerU re$ta AD, fecueritque» 
ntcunque reUa APG5 &Ji a quo^is pnnBo M inCirculi 
peripheria ducatur reUa MP tangeuti AD parallela, comr 

pleaturque 
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fteaturqm faralUlofframmum APMD i dem accedat piaiBum 
M ad funUum h\ dico chordam AM, c^ tangentem AD> 
vel MP,/orr ultimo in ratione aqualitatis^ 

Ada cnim MG, ob fimilia triangiila AMG, AMD,. 
cri; AM:AD:: AG:MGi coeuntibus autem pundtis A 
& M, erit AG ad MG in rationc aequalitatisy adeocjjic 
erit etiam AM ad AD ia ratione 2e(][ualitatis. 

COROLLARIUM. 

1^1. Unde cum fit univerialiter .AP:AM::AM^- 
AG, coeuntibus A & M, erit AP ; MP :: MP : AG,adeor 

X 

(jue erit in: hoc cafu MPs=3 AP %^ AG.. 

Lemm-a V. V 

I p r Sifigura Elliptica fecundum longitudines OrJinatar 
tum ad Diametrum quamvis pertinentium dilatetur velcoar- 
BetuTy producatitr, wl contniAatur, *vel fi femfatir QrM^ 
natarum longitudinibus ^ interfeBionihus cum Viametro^ 
mutentur utcunque earum inclinationes •, dico figuram novam- 
mde genitam nihilominus Ellipticam fore, fi modo- mtitatumes 
omnes Hneares in longitudinem uhique proporticnales fuerint^ 
^ angulares aquales. 

Centro C, & diametris quibu{vis conjugatis A*, Di, Rg* a^- 
utcunque ad invicem inclinatis dcfcribacur Ellipfis AMDji 
in qua fit MP Ordinatihi applicata ad diametrum Aa y. 
dein manenribus femidiametri CD & Ordinatarum om- 
ninm MP pofiuonibus, mutetur longitudo CD ia lon- 
gitudinem CE, &c longitudincs omnes PMi in toridem 
PN, ita ume% ut fingulae PN fint ad fingulas PMur 

CE ad. 
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CE ad CD 5 dico iiguram novam ANEa Ellipfin efle, 
{emidiametris conjugacis AC, CE, defcripcami 
*Hyp. Nam*PN:PM::CE:CD, -., • ^, .,/... ^ 

; .Unde PN^PM::CE:CDj^^ '£)^ :.A;A: IM ?in 
*Art. 48. Eft autem * PM : AP %Va :: CD : CA, '^^ ' "^*^ •^ '-'i 

f22.EL5. Ergo * PN:AP xPrf::C"E:CA. 

Coincidit itaque omni ex parte figura nova ANE4 cum 
Ellipfi, femidiametris conjugatis AC, CE, defcripta. 
ig. 92. ■■ Cafiis zdus. Servatis jam Ordinatarum longitudini- 
bus & interfediionibus cum diametro, mutetur utcunque 
angulus ACE in angulum ACF, & anguli omnes APN 
in totidem APO, ita tamen, ut Ordinat^e omnes PQ, CF, 
paralielx fint, & oritur figura nova AOF^, qu£E etiam 
Ellipfis erit femidiametris AC, CF, defcripta, fi modo fi- 
miles fiant mutationes in altera {emi-ElUpfi Ada^ nam ob 
nihil mutatas Ordinatarum longitudines aut int^rfedio- 

1 i z 

m^x erit aiamnum PO : AP x Va :: CF: CA. , ■..,„ 

COROXLAI^IUM. 

15)3. FiGURA quJBvis ElUptica augendo velmtnuen- 
^, inidinando viel reclinandp cliamctros fiias conjugatas 
in aliam quamcunque ejufdern generis figuram migraxe 
poteft. 

PROPOSITIO I. 

Theorema. 

15^4. Ratio paralleJogranmi circa diametros quafuis 
^onjugatas EJJipfeos cujufcunque circumfcrjpti ad figunm 
MUfticam infcrij^am eadem femfer, efic^ immutahiJit, 

Nam 
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Nam fi dilat^do^coardando, producencio, vel uteunque 
ordinando figuTarrtinfcriptam, augeiatur illa vel minuatur 
in data aliqua ratione, augebitur vel minuetur in eadem- 
ratione etiam figura circumfGripta ; fed figura quaclibet 
EUiptica: atigcndo vef fninucricfoy iriclinandb vel recli» 
n^ndo Diameeros fiias conjugai^ in aliam qnamcunqti6 
ejuflcm generis figuram *migrare poteft j patet itai^uc^Art. 153^ 
propbfitutri. 

GOROLLARIUM L 

^5^5. PAftALLELOGRAMMA omnia- circa ejuiefein* vd- 
jMualium Ellipfium diametros quafvis conjugatis dcfcrl- 
pta squantur inter (e. . 

COROLLARIUW If. 

ip^. Ellipseon are^ (imt ad irivieem ut parallelo*- 
gramma citca diam^tros conjiigatas, adeoque ut reOatti 
guk^ iub axibuS. 

CbROLLARIUM III. . 

. 197, Immutabilis illa ratio inter Parallelogrammaii 
& figuras Ellipticas infcriptas, eft ea ip(a, qua quadratr 
circuTo circumfcripti ad infcriptum circulum> feu quam<y, Archim;. 
habet 14 ad 11 quam proxiriic; & fic reducitur Qua-Theor. 
dratii-ra Ellipfeos ad circulL miadraturam, nam-circulum 
confiderare licet tanquam Ellipfin cujus diametri qu^- 
^vis conjugata: aequantitr inter {e, §c ad re<^b5 fiinD 
arieulosi . ., / ^ •. \.'- 

■ PRO- " .. 
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PROPO.SITIO II. 

Theorema, 

'^' * '^' . 1 ^ 8 , S I />«• EJJipfeos W Hyperhola AM punBum quod- 

'vis A ducatur diameter Aa, cw/ot parameter p , ^ Or</i- 

^4^<> MP, c^/, manentibus diamttri (^ Ordinatarum po^ 

jitionihus terminoque A ^ parametro p, ahire int^Uigatur 

terminus alter a ad dijfantiam infinitam} dico jiguram illam 

AM ultimo transformatam iri in Paraholam Apolloniam cu- 

juf diameter ejl AP, Parameter ad Diametrfim /p, ^ Ordi' 

vata Jinffila ipfi PIA parallela. ,, 

'^^* Nam ex natura EHipfeos * crit 

MP : AP X P^ ::p:Aa, 
Sed ^ : Atf :: AP x/> :AP x A<», 

llncfc MP : AP x/ :: AP x P<j : AP x Aa:: Pa : A<». 
Abeat jam pundum </ ad diftantiam infinitam, &c ratio 
P<J ad Aa fiet ultimo ratio a:qualitatis, ergo in hoc cafii 

•Art.tf. erit MP = AP x/>, notiflima *Proprietas Parabols cu- 
jus Diameter eft AP, Paraincter ad Diametrum />, & 
Ordinata MP. 

SCHOLIUM. \ 

I5P. HiNC proprietates omnes Parabola?,ex fimilibus 

Vel Ellipfeos vel Hyperbola: proprietatibus dcrivari poC- 

fiintj quorum exemplum unum aut alterum apponam. 

f'g- »7* Ex. imum. Parabola unico tantum gaudet umbilico 

F, ob receflum alterius/una cum termino a in infinitum, 

♦ Def. p. Ex. idum. Diametri omnes Bllip(eos * concurrunt in 

centro 



Digitized by 



Google 



De SECTIONUM COM? ARATION E. 137 

centro C-, ereo Diametri omnes Parabola: (unt fibi in- 
vicem parallelae, utpote non concurrentcs, nifi ad diftan- 
tiam infinitam. 

^tium. Si Ellipfeos vel.Hyperbok Diametro A<« con-Fig. n, & 

— » M* 

jugata fit B^, *erit AF x A/=BCi adeoque 4AF x*Ait. 41. 

X 

Af=z=Bb,Ced ex natura Parametri />, quas pertinet ad Di- 

ametrum Aa, *erit Aa:Bh:Bbip'y adeoque A^ x ;> =ibk jjf ^^' ffj^ 

Ergo 4AF X A/= Aa xp. 

Et */ : 4AF :: A/ feu Va : Aa. *i<J- ^'^6- 

Abcat jam terminus a ad diftantiam infinitam, & erit 

A/ ad A<» ultimo in ratione arqualitatis ; ergo in Para- 

bola p = 4AF, idque five AP fit Axis, five alia qux- 

vis Diameter. 

j^tum. Producatur Axis Aa ukra terminum A ad E, Fig. jj, 
ita ut squales fiant AE, AF j centroque / & interval- 
lo /E defcribatur arcus circularis ED, & per M educa- 
tur reda/MD, & erit /D (=/E = Aa) = M/-4-MF j 
fiiducatur utrinque M/, & erit MD = MF5 abeat jam 
pundum a una cum pundo/ ad infinitum, & arcus 
finitus ED ( abeunte centro ad infinitum) jam expande- 
tur in re<5ta axi Aa Sc Te&x MD perpendiculari; adeo- 
quc fi in axc Parabola: produdo capiatur AE = AF, Sc 
per E ducatur ED ipfi AE perpendicularis, & fi ex quo- 
vis pundto M ducatur tum MF ad umbilicum F, tum 
MD axi parallela, reda: MF, MD femper arquales erunc 
inter fe. 

5»«/. Tangat reda TMS Ellipfin in pundo M, oc-Fjg. 17. 
curratque femidiametro CA produdaj in T> & * erit, * Arr. 6$, 

CP : CA :: CA : CT, unde CP : PA ;: CA : AT, 
Et viciffim, CP : CA :: PA : AT. 

S Abeat 
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Abeat centmm C in infinitum, &:erit CP ad CA ulcima- 
in ratione xqualicatis j ergo in Parabola eritAP = AT. 
Fip. 24. 6tum. Efto tangenti MT perpendicularis MG, occur- 
*Art. 65>. rens Axi Aa in G; & *'eric CP : PG-:rA<«:/>.. 
Et viciflim, CP: A^:: PG:/>. -. 

Abeat jam centrum C ad infinitum, & erit CP=;[ 
Aa-j ergo- in Parabola erit PG =^1/'. 
Kg-^?' ymum. Per umbilicos F, /, ducantur MF, M/> & hx- 
cum tangente a^quales anguiosTMF, SM/efl5ciunc:ca- 
piatur in reda M/ longitudo cjuaevis finita MO ; dein 
abeat pundum /ad infinitum, & reda MO crit ultimo- 
axi Aa paralliela j ergo in Parabola reAa MF per umbi- 
kcum> manentem- tradudta, & diameccr MO x<jualcs cum. 
Ciingente angiilos conficiunu 

PROPOSITIO m. 
Theorema. 

Big- 5>4v 2:0 0. CltLC\JLVJS,qui tatJgit SeBionm Conicam, ahfciih 

ditaue ex Diametro Az fer contaBum tranfeunte longitudinem 
AG aqualem Parametro p ad Diametrum illdm pertinenti,, 
curvaturam hahet SeBioms in loco contaUus. Et fvice versj.. 
Non enim : fed, fi fferi poteft, coeac alius circulus cujus 
Diameter AK, cum Sedione Conica AM in loco A, {e- 
cetque Diametrum Aa, cujus Parameter p, in pundo K, 
quxcunque tandefn fiieric longitudo AK, & ad Diame- 
trum A^ duc Ordinatam MP; & ^ fedio Ellipfis fiie- 

^Art.45), ri£ vel Hypcrbola, * erir. 



MP : AP X Va :: p : Aa :: AP x /> : AP x Aa,. 
UiideMl*: AP xpii.AV ^VaiAV x Aai: Va: Aa. 
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Coeat jam pundum P cum purufto A, & erit Va ad 
Aa ultimo in ratione sequalitatis, ergo in hoc cafu crit 

MP=AP x/>, ut * univerfaliter in Parabola; (ed line-^Art.j. 
ola evancfcens PM jam communis eft Ordinata tum Se- 
i^ioni tumcirculo squicurvo, cujus Diameter AK, pro- 
pter fiippofitam Curvarum coincidentiam, ergo eft etiam 

MP = AP X AK=x AP x/>, & AK=/» = * AG ; Quod* ^yf- 
eft abCurdum. 

SCHOLIUM. 

ioi« Hinc facile defcribi poteft Circulus, qui curva- 
turam habeat Sedionis in pundo quovis datoj revcxatur 
enim problema adhoc nempe circulum ducere, qui datam 
pofitione re<Slam in dato pundo tangat, &; per aliud. 
datum pundum tranfeat. 

Lemma VI. 

2,oz. Si Ellipfit <vel Hyperholam quamwh /iatam tangat^'^Z' 9T» 
indejinita reBa QPT, ^ ab umhilicis S e^F demittantur ad^ ' ^*^' 
fangentem perpendiculares SQ, FT, dico reSfan^ufum fuh 
bis perpendicuiarihus aquari quadrato axis femiconjugati, 

. Scilicet SQ^x FT = OD, 
Ducantur SP, FP, produdaque SPipfi FT produdar 
occurrat in C, & redta TO, qu^e bifccat FS in centro 
Opropter aequaies angulos TPF, TPC, bifecabit *etiam*2.El.<. 
FC in T, & proihde parallela erit ipfi SC, &'a:qualis 
ejus dimidio, vel dimidio (iimmiE aut differentice redarum 
SP, PFi*vel {emiaxi-principali OA vel OB. Produda ita- * Art. j^ 
qlie TO, donec occurrat ipfi QS (produdla:) in f j cir-*"* 
culus centro O deficriptus tranfibit*per punda B, T, f, 

O A /'^ 
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* 5 j. Ei. $• A, Qj adeoque * re<5kangulum rSQjyrel FT x SQ, erit vthi" 

* Art. 41. que 2<jualc redangulo dato ASB, *hoceft, quadrato OD.. 

COROLLARIUM L 

SP 

zo 5. Perpendiculum SQ^incTata figiu-a erit ut */ — .. 

Eft cBim ( ob fim. triang. ) SPrSQ^r: FPiFT. Erga 

SO X FP __ „ SQ^x FP cr^ rrr A 

--^^ — =FT, & • ^p =sSQ^xFT» dacuritaquc 

1. 

SQ X FP * V FP 

quamitas — ^^p — > adeoque SQjerit rcciprocc ut ^, vet 

SP SP 

dircac ut — i &SQeftutv/=p. 

COROLLARIUM II. 

464. CuM fit SQ^x FT=:OD, longitujines SQ^ OD, 
FT crunt continuc pf oportionalcs, & SQcrit ad OD uc SQ^ 

ad FT, vel ut SP ad PF ^ unde crit SQ== — ^ ^ 

CPROLLARIUM IIL 

Kg' 9^- 205^. Manentibus S & A pundis, rccedat umbilicns 

F ad infinitum, & longitudines SB & PF infinitx erunt 

jArt. iSi.cum differentia finita, crgo SB *critad PF in ratione 

«qualitatis, undc in Parabok cft SQ^vcI =5:= — a 

AS X SP, ideoque SA>^ SQ^ SP crunt contiaue propor- 
lionales. — - -— - - pR^O- 
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PROPOSITIO IV. 

Theorema» 

to6. Rectangulum fuh dijfantiis SP, VH,punSfi r»-''8^ ^^" 
jufvis P ah utroque ElHpfeos foco, aquatur ^uadrato femt- 
diametri CD conjugat£ cum ea fwe per put^um illud dw- 
citur. 

Scificet SP xPH=CD. 
Du£ta *cnim pcr pun<Stum P tangentc ZPY, demiflTs jfArt. i^ 
quc ab umbilicis S, H, & a centro C ad cam pcrpcn- 
dicularibus SY, HZ, CRi fimiliaerunt triangula IjfPY^, c.i^J>f^^rTs,^n) 
HPZ, adeocjuc crit 

SP:SY::HP:HZ;iSP-*-PH:SY-4-HZ:: iAC:iCR. 
Scd zAC : xCR :: AC : CR :i *CD tCK &1l^.'^^* 

Undc"SP:SY::cb:CB. 

Eft autem SP : SY*:r SP x PH : SY >c HZ. 

Ergo SP X PH : SY x HZ :r CD -..CB'. 

Scd *SY xHZ = CB; ideoquc SP xPH="CD. *^- ***^ 

PROPOSITIO V. 
Theorema. 



%(. 



'.oy. Dato umhilico SeBionent Conicam defcrihere, ^a^Vis» 99*- 
iatam pojitione reBam RP in data prniBo P contingat, qme- 
aue datam haheat curvaturam in loco conta&^s. 

Efto Ellipfeos Umbilicus datus S ; agatur SP fccans 
tum Diametrum DK in E, tum Ordinatim aj^licatam 
Qvia X. Patct EP «(palcm. cfle femi-axi majori AC, 

ca 
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co quod ada ab altero Ellipfeos umbilico' H linea HI 
ipfi EC parallela (ob arquales CS, CH) squentur ES, 
EI, adeo ut EP remi-fumma fit ipfarum PS, PI, id eft 
fArt.72. (ob parallelas HI, PR, & angulos *a:quales IPR, HPZ) 
iplarum PS, PH,quiE,conjundini axem totum lAC ad- 
£cquant. 

Ob datum angulum RPS dabitur huic xqualis angu- 
lus ZPH, & proinde dabitur pofitione reda PH, qua: 
per alterum umbilicum H tranfit. In redla PF, vel in 
eadem {Ci opus ) produda, capiatur longitudo PO ^- 
qualis Diametro Curvaturac datx in P, qua quidem Di** 
dmetro defcribatur circulus PQ_fecans tum Diametrum 
Sedionis GP in V, tum redam PS in L> & arcus quam 
minimus PQ^a.'qae pertinebit ad circulum jam defcri- 
ptum ac ad Sedionem jam deferibendairi j pono ex 

natura circuli , iongitudo P V = ^^ & longitudo PL=s 



■X 



Pi; 



^ ergo ob xquales Qp, Qx , erit PV:PL ( :: 
-i:-^;: VxiVvv.VE-.VCi: AC:PCj vcl) SP-f-PH: 

Pv P* 

» Art. »00. zPC -, ergo SP -4- PH x PL= zPC x PV : oftenfum *eft 
autem longitudinem PV ^equalem efle Parametro ad Di- 

» Axt. ao<r.amert;um PG = ^^-t^', ergo zPC x PV=4CD *=4SP 

X PH 5 ergo SP -f- PH X PL = 4PS x PH. Unde prodit 

Sp X PL 

PH=="-Ff; fTi- i dantur autem & SP & PL: ergo 

4SP — PL ^ 

PH & pofitione & longitudine 5 & Sedio Conica umbi- 

licis S, H, per pundum P defcripta tangct redam RP 

in 
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De SECTIONlT^r COMPARATIONE. i^y, 

in loco P, & in hoc eurvaturam circuli Diametri PO 
defcripti habebit. Q. E. I. 

Sedio Ellipfis crit, vel Parabola, vel Hyperbola, prout 
longitudo PL minor fuerit, vel asqualis, vel major quanv 
4PS. 

PROPOSITia VI. 

Theorema. 

208. Si in SeBione Conica ducantur dua quawis paral-^'>g- loo»-^ 
leJa BD, EF, ad SeBionem terminata y junganturque ea-^°^' 
rum termini duahus re&is BE, DE j dico fegmenta BMEB, 
DMFD, fuh SeBionis fortionihus, ^ reBis parallelarum 
terminos jungentihus compr^henfay fihi mutuo aquari. 

Produdis enim (ubtenfis BE, DF, ufque dum in pundo' 
aliquo G concurrant, du<5taque per G & per medium- 
ipfius BD reda GH, conftat redam EF ipfi BD pa- 
rallelam ab ipsa GH bifariam (ecari in pundo K; ita 
& redani OO in P ; erit idtur reda HK Sedio^ 
nis *Diameter, cujus Ordinata: ex utraque parte erunt*Arr. r^ji. 
paralieljE BD,^ EF; ideoque fi in Sedione per pundlum 
quodvis P ducatur reda MM ipfis BD, tF, parallela, ea 
Sedtioni *occurret in duobus pund:is M & M, a pun-*An. iji. 
Oio P jequc remotis : iftide conftat partes MO, OM ejuf- 
dem recfciK MM ipfi BD parallela?, inter fegmenta BMEB, 
DMFD contentas, fibi mutuo squalcs efte, quacunque 
in parte inter rcdas BD, EF, cadat ipfa MM j (cgmen- 
ta * igitur BMEB, DMFD, xquamur.. *Art. i8<J.. 

COROLLARIUM I. 

26«?. QuoNiAM MP ipfi PMfcmper fic arquaHs, (e^Fig. 100.. 
quitur,. 

imo.. 
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144 L 1 B E R Q.U I N T U S 

imo. Trapezia Conica KHBE, KHDF, fibi inviccm 
arquari. * 

xdo. Quando re^Ska BD Se<^ionem in pundo A tangit, 
triangula Conica AKE, AKF jequalia efle ; ideoque e- 
tiam fegnienta AEMA, AFMA; ex eo quod triangulum 
AEF in duas paitcs jcquales a reda AK per medium ip- 
fius EF tranfeunte dividatur. 

COROLLARIUM II. 

fig.joo. j,io. Si, Sedione exiftente Parabola, Ellipfi, vel Hy- 
perbola, parallelarum BD, EF, termini re<5tis BF, DE, fe 
invicem ciecuflantibus jungantur,erunt fegmenta BFDAB, 
DEBAD, inter (e aequalia, triangula enim BFD, BED, 
inter eafdem parallelas BD, EF, & fuper cadem bafi e- 
runt azqualia : unde fi ex altera pane addatur {egmen- 
mentum DMFD-i-BADB, & ex altera BMEB -hBADB, 
erunt tota BFDAB, & DEBAD fibi mutuo asqualiaj nam 
lcgmentum DMFD ipfi BMEB aiquatur. 

PROPOSITIO VII. 
Theorema. 

Fig. 101 a 1 1 . Si in Ellipji, Hyperhola, vel Hyperlotis oppdjitis, a- 

fo} & y:o^ gantur dua reUa BD, "EfjihitnutuoparaUela, ^ ad SeBionem 

terminata ^ut^ i centro Q femidiametri CB, CE, CD, CF, 

erunt "SeBores EtUptici 'vel HyperhoUci CBE, CDF, Jihi mU' 

tup afuales. 

Duda enim per media H,K, ipfarum BD, EF, diame- 
tro CK, triangula CHB, CHD,ita & CKE, CKF,-erunt 
squalia, iitpote quas communem verticem C, bafes autem 

- HB, 



Digitized by 



Google 




Digitized by 



Google 



Digitized by 



Google 



De SECTIONU M COMPARATIONE. I4J 

HB, HDi & KE, KF, jcquales habeanti ideoque (in ^ 

f ig. 1 o 3 .) erit KHBE -*- CBE = CKE — CHB=CKF 

~-CHD=KHDF-+-CDF, Porro in Fig. loi. 104. 

KHBE — CBE ==t CHB =i= CK E= =±: CHD =pCKF 

= KHDF— - CDF,fed trapezia Conica KHBE, KHDF, 

* «quantur : |uncle iedorcs Elliptici yel Hyperbolici CBE,* Art. io> 

CDF erunt aequales. 

COROLLARIUM I. 

zii. Si in EHipfi, vd Hyperbola, re<StaBD ip/iEFFig- »»i- 
parallela, fieret tangens in pundo A j liquet feidtores CAE, ^°^" 
CAF, cfle inter fe a^quales : produda enim femidiame- 
tro CA, uique dum redbe EF in pundo K occurrat, illa 
reda bifariam fecabitur in illo pundo^ ac proinde trian- 
gula redilinea CKE, CKF, sequalia erunt: {ed *trian-* Art. 2o> 
gula Conica AKE, AKF, squanturj ergo fedorcs CAE, 
CAF, {imt inter fc jcquaks. 

• 

COROLLARIUM 11. 

213. HiNC fecile bifecatur fedor quivis Eilipticusvel 
Hyperbolicus CEFj ducatur fcilicet femidiameter CA, 
iilius fe(^oris fubten(am EF in puniSio K bi£iriam fccans. 

pROPOsiTio vm. 

Theorema. 

2.1 4. Sl m femicircido ADH, cujuf Viameter fuerit El-l^iS' '<>5' 
lipfeos axis major AH, agatur per i^fius AH funUum quod- 
<vis P reUa PM axi normatiSf EBpJi in punUo M, circu- 
io autem in ptnSfo N occurrens j e^ per punSfa M, N, 

T 4UCM' 
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ziucantur ad itntYum C rtB^ GM, CN ; dtco fSmm EA» 
Bpiticum CAM elfe ad fe&oTfm rircularem CAN, nt CB 
dmhdinm axis mitwris, ad CA- wel CD> dimdium axis 
majoris. ^ 
Scilicet CAM : CAN rr CB r CA vel CD. 

* Arr. 50. Nam * IPM : CB :r AP X PH r AC X CH vel CA. 
*V5.El.«s. Et^PN^CDrrAPxPH^ACxCHvel CA. 

ErgoPM:C3::PN:CO. 

Vcl PM : PN r: CB :CD. Et cum hoc idcm cveniar, 

quacunqiitf in parte cadat perpcndicularis MPN, fcqui- 

*Art. t8<J.tur *{pacium totum Ellipticum ABHA efle ad {emicir- 

lum ADHA,ita &c illius (patii partem APMefleadfemi- 

circuli partem APN, in rationc ipfius CB ad CD vel 

* I. EI. s. CA. Sed triangulum- * CPM : CPN :r PM : PN. 

Et PM:PN:r CB:CD vel CA. Undc crit APM=fc 
CPM : APN=tCPN :r CBrCD rel CA. (figno cxi^ 
ftente—f- quando AP.minor eft quam CA, &— quando 
AP major eft quam CA) ideoque crit {kGior Ellipticus 
CAM ad (ecStorem circularem CAN ut CB ad CD vel 
CA^ 

COROLLARIUM 1. 

1 1 5.. HiNC {e£tor Ellipticus CAM eft ad fedtorem 
circularem C AN^ (icuc tpta Eliipfis ad txxam circulum f 
nam iemiellipfis eft ad femicirculum in ratione ipfius CE 
CD vel CA. 

COROLLARIUM^ IL ' 

r 

216. Sector Ellipticus GAM «quatuj? re^tanguFo' 
fub arctt ANj & dimidio radii. CB y nam area touus cir- 

culi 
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De SECTJONUM C0MPAR,AT?Q?NE. 1*47 
culi *2equatur trianeulo cujus bafiseft peripheria circulii* 5- Theor* 

, .. j ^ r -J- J • 1- i. ' ex Archim' 

altimdo autem lemidiameter j unde circuli pars alic[ua 
CAN ajqualis eft triangulo, cujus bafis fit arciis AN, 
altitudo autcm CDj vel *redangulo fub arcu AN &*4i. El.i. 
ICB. ... 

Sed *CAM : CAN :: ^CB : [CD, ' . * Art. 209. 

Et * {CB r^CD :: AN x iC B : AN x iCD.' * »• ^^ ^' 

ErgoCAM:CAN::ANxiCB:ANxiCD. -' 

Undc crit CAM = AN x ^CB. 

COROLLARIUM III. 

1 7, HiNC fi in axe majori AH per pun<3:um quod- 
vis G a pun(5to P diverfum, agatur ad axem normali? QE, 
Ellipfiin pun6b> E, <:irculo autem in pun6to Foccur- 
rens ; erit fedor ACE : ACM :: ACF : ACN. - • ' 

Nam * ACE : ACF :: CB : CD :: ACM : ACN, * Art. 214. 

Ergo ACM : ACE:: ACN : ACR 
Unde facile invenitur fe^or Ellipticus- ACM, C[ui fit acj 
(edorem Ellipticum ACE in ratione data. Inveniatur 
fcilicet fedor circularis ACN, <jui fit ad fedorem ACF, 
in ratione data j vel (quod eodem recidit) dividatur ar- 
cus ANF vel angulus ACF in ratione data. 

PROPOSITIO IX. 

Theorema. 

zi 8. Sli» duabus ByperhoUs AM, KHy^vel BM, DN,Rg- io<f» 
quarum eentrmn C, femdiameter communis re&a AC, dia^^ *°^ 
metri autem conjugata CB, CD, fer funUum quod^vis V fe^ 
midiametri CA { produBa, fi opus ) ducatur reUa PM ipfi 
CD paraileJa, Byperholis occurirens infunBis M c^ N, ^ 

T X jungantur 
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jtmgoJttur MC, NC 5 Mce feUores HyperhoUcoi CAMy 
CAN ) 'vel CBM, CDN, effe ad iirvicem- in ratiove fe- 
midiametrorum conjugatarum CB, CD» 

* Art. ZZy Kam * PM : CB :; CP =;= CA : CA, >• , 

*f i-^- _t _*- — .* _* _» -^ >».-v-t -u- 

Et PN:CD::CP=?:CA:CA, '^J.*-. 
• • _* ^ » _» _i - ••*-' • ^ '^ 

Unde PM :CB :: PN : CD. •; y:,^^ : lAkj oM . 

Et PM : PN :: CB : CD. ; UAJ jh^ ^2 . T 

Et cumhoc idem eveniac, quacunqiie in. parte cacTatpav 

>Art. '1.Z6. ralleh PMN, liquct * fpatia Hyperbolica APM, APN, 

vel (in Fig. 107.) CPMB, CPND, eflb interfe, ut CB • 

» 1. El. 6. ad CD. Sed triangula CPM, CPN, * funt ad invicem, 

ut PM ad PNj vel CB ad CD. 

*Fig. ic»6.Unde * CPM— -APM: CPN — APN:: CB : CD; 

* Hoc cft, CAM : CAN : r CB : CD. 

Et in Fig. 107. crit 

' , CPMB— CPM:CPND— CPN::CB:CD. 

Sciltcet CBM : CDN : : CB : CD. 

CoROLLARIUKf. 

2. 1 9. Si Sux (emidiametri conjugata: CA,, CDi foe*» 
»1 titf. i>. rint acqualcs, Kyperbola AN vel DN crit * aequilatcra ; 
^^ 5* atque ita inventa quadratura {c^lorum Hypcrbolicoruirt 
CAN, vel CDN, habcrctur ctiam quadratura ie£korum 
CAM vel CBM, (juorum balcs (iint portioncs AM vcl 
tilterius Hypcrbolae, pofita (emidiametro conjugata CB 
magnitudinis eujufcunque ; nam ratio fedorum CAM, 
€AN, vel CDN, GBM, pcr redas CD, CB, derlgnatai 
^tur. Unde liquet, data Hypcrbolae asquilatcrs qua- 
dratura^ dari: eciaio aliarum.oninium Hyperbolarum qua- 

draturamj. 
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DiSECTIONUM COKP ARATIONE. 1^4^ 

draturam -, eodem modo, quo data circuli- quadratupa,- 
tlaretur * etiam. omnium quadratura £llip{ium^. *Arr. zj^- 

PROPOSITIO X* 

Theorema. 

iio. Si fuper Hyperhola EBDF afymptoton CHfuman^^ig' 108»- 
tur dua partes CK, CL, qua fnt ad m^vicem, ut^ ejuf- 
dem Afymptoti dua alia partes CG, CH-j ducanturaurem 
reUa GF, HD, KB, LE, akeri. Afymptoto CP paraUeW 
Hyperholx etiam in punBis F, D, B, E, occurrentes } ut ^ 
femtdiametri CF, CD, CB, CE j dico ftUores Hyperholi- 
coT CBE, CDF, fibi inrvicem aquari. 

Agantur enim redix BD, EF, Afymptotis in pundis 
M,. O, N,.P, occurrentes, & ob parallelas KB,.HDi 
erit 

MB:MK::DO:CH: 
Et ob paiallelas LE, GF, erit etiam 

NE:NL:: FP:CG. 
Sed*MB==DO. EtNE=FPiundeerit MK=CH^i*Att. 1053. 
& NL==CG. 

Jam vero * CG: CH : : CK : CL, *Hyp. 

Hoc eft, NL:MK::CK:CL::*LE:KB; »Art.io8v 

Ergo LN: LE::MK:KB. 
Redae igitur NE, MB, hoc eft, EF, BD, erunt paralle- 
IsE ? ac proinde fedtores Hyperboljci CBE, CDF, crunt 
^iquales. *Art.iiij. 

COROXLARIUM L . 

' zii. Si partes CK, CL, Afymptoti CN fint ad in^ 
vicem in ratione partium CS, GT, Afymptoti CPj dir- 

canttu: 
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cantur autenv KB, LE, Alymptoto CP, ut & SD, TF, A- 

(ymptoto CN parallelae, conftat, {e<Stores Hyperbolicos 

• CDF, CBE, etiam ajquari ; adis enim Afymptoto CP 

* Art. io8. parallelis FG, DH5 erit * 

CG : CH : : HD vel CS : GF vel CT : : CK : CL, 

* Art. 2Z0. Ergo CG : CH : : CK : CL, Unde * erunt fedores CDF, 

CBE, fibi mutuo arquales. 

C0ROLI.ARIUM IL 

11%. Si fuper eadem Aiymptoto fumatur pars CK 
ipfis CG, CH, rertia proportionajis ; eadem ratione, qua 
in Theoremate, oftendetur, redam BF tangenti pcr pun- 
*Art. xii.^tum D du(5te efle parallelam j ideoquc * crunt fedores 
CDF, CDB, inter (e squales. Unde fi {iipcr A^rmpto- 
toto CL fiimantur partes quotcunquc CG, CH, CK, CL, 
^c. in continua progremone Gcometrica, & cx pun- 
^is G,H,K, Ly c^c. agantur re^ae GF,HD, KB, LE, 
-^c.alteri Afymptoto paralielae, fej6lores Hyperbplici CFD, 
CDB, CBE, ^c. erunt omnes azquales intcr fe. 

Et viciflim, fi redores Hyperbolici CFD, CDB, CBE, 
^c. fuerint inter (e sequales, erunt ie£tx CG, CH, CL, 
C^c. in continua progreflione Geomettica. 

COROLLARIUM IIL 

\ 

115. HiNc (iCH prima fit duarum mcdiarum ]f ro- 
portionalium inter CG, CL, fupcr Afymptoton CN; 
& aeantur redx GF, HD, LR, alteri Afymptoto CP 
paraUela: j (edor CDF crit ad fcCtotcm CFE ut i ad 3. 
ita ctiam, fi CH prima fit trium mediarum prqportio- 
oalium incer CG, CL, ctic (cCtot CDF ad fedorem CF^, 

nt 



Digitized by 



Google 



De SECTIONUM COMPARATldNE. 15F 

ut I ad 4. Et univ^rfaliter, fi licera m numerum quem- 
vis integrum denotet, & fit GH prima tot mcdiarum 
proportionalium inter CG, CL, quot numerus m — r 
contineat unitatcs j erit iedor CDF ad {edorem CFE ut 
i ad IV. 

SCHOLIUM. 

2i4. HiNC LoGARiTHMORUM natura fittis acuratc 
explicare poteft. 

Ponamus enim re^ftam CG unitatem denotare, ip- 
6m autem CL ipfius CG decuplam efle, vel 10 j cli-' 
vidaturque fedor Hyperbolicus CFEin 1 0000000000 
partes acquales. Jam fi conllruatur tabula & in duas 
columnas dividatur, quarum altera numeros naturales, i, 
z, 5,4, 5, (f, c!^c. Ordinajim difpofitas contineatj al- 
tera autem ex adverfa numeros artificiales, ea lege com- 
pofitas, ut fi CH numerum quemvis naturalem denotet, 
numerus artificiofus e regione coUocatus defignet, quot 
partes Sedor Hyperbolicus CDF contineat pras^ numero- 
partium in fedore CFE contentarum. 

NuMERi ARTiFiciALES vocantur LogArithmi nu» 
morum naturalium, quibus refpondent. His pofitis. > 

1 mo, Sint CH, CK, duo numeri naturales in fc inviceni: 
ducendi. . Jam fi in Tabula inveniantur ipforum CH, CK> 
Logarithmi, (fedores CFE, CTB, denotantes) addan- 

3ue fibi mutuo j habebitur Logarithmus fedorcm CF£ 
cfignans, cujus e re^ione tollocabitur numerus natura- 
lis CL, fai3iis cx duobus numcris CH, CK, in fe rmi- 
(uo du(^is. 

zdo. Sl numerus CL per numerum CK dividcndui 
fif, fubducatur ex Logarithmo CFE dividendi CL, Lo* 

garithmus 
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^arithmus CFB diviforis CK, & refiduum erit quoti CH 
(Logarithmus BE vel CFD. 

30. Si Radix quxcuiique numeri CL fuerit extrahen- 
da, ex gr. Cubica ; dividatur in tres arquales partes Lo- 
garithmus numeri CL, unde habebitur GFD, Logari- 
thmus numeri CH, radicis qujefita:. 

Omnia barc conltant ex eo quod (cdores Hyperbolici 

f Art. t^Q.-CFD, CBE, tum fibi invicem *2equantur, cum eft 

CG : CH :: CK : CL 5 & quod fcOores CFD, CDB, CBE, 

tum fibi invicem ajquantur, cum eft CG:CH;:CH: 

CK::CK:CL, afc. 

PROPOSITIO XL 
Theojlema. 

rig. to^. 1 z 5 . Si in utraque Afym^toto fumantur partes CG, CL, 
ita df CK, CSy€Jufmodi,utfint s/CG : v^CL:: v^CR: 

n 

v/^CS^ aganturque reB^ GF, LE, RT, SV, Afymptotis 
paralUla j dico feUorem CFE efe ad feffarem CTV> ut 
m ad iL Liter£ m ^ Ji numeros quofvis inte^os <^- 
fffiant, 

Fiat enim ^CG : VCh :: CG t CH. 

Ita & v^CR: C^CS :: CR: CC^ 
Ducanturque xedas HD,QN, Afymptotis parallela^j & 
*Att. iii.erunt (edores HyperboUci CFD, CTN, inter fe *a:- 
* *^yp' quales, ex co quod fit * CG : CH :: CR : CQ^ Jam vero 
cx natura progreflionis Georaetricr redra CH erit pri- 
pia tot mediarum proportionalium inter CG & CL, quot 
Jiumerus m — i contincat unitates j ob eandem rationem 

eri« 
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•erip f cda CQ. prima tot mediarum proportionalium in- 
cer CR & CS quot numerus n — i contineat unitates, 

Unde * CFE : CFD ;: w : i, ♦ Art. zt j. 

Et CTN vel CFD : CTV :: / : w, 

Ergo *CFE eft ad CTV in ratione compodta ex i«*Art. ij*. 
ad i & cx i ad «, hoc eft ut « ad «. 

COROLLARIUVI. 

i.i6. HiNC dato feftore Hyperbolico CFE, ita &c 
Hyperbolae pundo quovis T, facile inveniri poteft in 
eadem Hyperbola pundum aliud V ejufmodi, ut fit fe- 
{kot CFE ad fedorem CT V ut m ad « ,* fiimatur fcilicet 

CS,itaut fit \/CG: ^/CL:: \/CR: v^CS, vel quod 

m— n m^H 

eodem recidit, V CG : v/ GL :: CR : CS. 
HoccftCS=:CR X v^^^ 



CG 



PROPOSITIO XIL 

Theorema. 

117. Si per terminos B, F, feBoris cujupvis Uyperho-Tig. 110: 
ttci CBF, agantur reBa BK, FG, alteri Afymftoto QS 
faraUela ^ ad alter^m CL terminata,, dico feUx>rem Hy- 
perholicum CBF £quari fpatio Hyperholico BKGI^y fuh reBis 
BK, TG, uni Afymptoto CS parallelisy fuh alterius Afym- 
ptoti CL parte GK, ^ fuh Hyperhola deniqttt portione BF 
comprehenfo. 

Scilicet CBF=:BKGF. 
Triangula enim CKB, CGF * sequantur : fublato com-*^ Art. i»?, 

U Jnuni 
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muni triangulo CGA {tcdx CB^ GF, (e interfecant im 
pundo A) & refidua BKGA, CAF, erunt arqualiaj <juibu$. 
addatur idem fpatium Hypcrbolicum BAF, & erit ipatium< 
BKGF feaori CBF asqualc: 

eOROLLARlUAt. T. 

iiS. DucTis redis BQj FO^ Afymptoto CL pa* 
rallelis, & ad Afymptoton CS terminatis, eodem modo 
edendi poflct fe<^orem Hyperbolicum CBF arqualem eflfe- 
jfpatio Hyperbolico BQOF; unde conftat, i^atia vel trar 
pezia Hyperbolica BKGF, BQOF, fibi invicem a:quari.. 

GOROLl-ARIUM II. 

ZZ9. Unm manifeftum eft quxconque in articulir 
sio, zii, xAt, izj, zz4fiiyy.Sc Z2.<^, de fccSBoribus' 
Hyperbciicis fuerint demonftrata, acqualitei obctncre a-- 
pud hxc trapezia, fedoribus ipfis xqualia. 

PROFosiTio xm. 

Theoremav 

S^ wi. 250. SiNT BMF, HND, dua Hj^erhofte mtir fi d^ 
verfay quarum eadem Afymptoti CL, CS j aganturque per 
duo qua^vis Afymptoti unius QL punBa G, K, reBa GEF, 
KHB, aiteri CS paralleU^ dico fpatium.Hyperholicum 
HKGD efe ad fpatium Hyperholicum BKGFj ficut dign^ 
tas Hyperhotit HND ad dignitatem HyperhoU BMF. 

Duda enimi per pun^bum quodvis P portionis GK, 
reda PNM jpfls GD, KH parallela, Hypcrbok BMF 
occurrentc in M,. Hyperbolae autem HND in- N > dica- 
tur dignitas Hyperbotae HND, aa-y Hyperbolac autcm 

*Art,,Qp.gj^P^ j^^ fit CP=:y V & * critPN= -, icVU^- ; 

X X 
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«unde PN : PM :: <w : hh. Et cum hoc verum dt, quacun- 

<iue inparte ipfios GK cadat punAum P,liquet *lpatium*Art. 18«. 

Hyperbolicum HKGD: BKGF :: aa : ^^. 

COROILARIUM. 

151. QuANDo dignitates Hyperbdlarum HND, BM F, 
iunt ad invicem ut numerus m ad numerum n, femper 
inveniri poteft in Hyperbola HND trapezium Hyper- 
bolicum KSVT aequale trapezio Hyperbolico GKBF in 
^tera Hypeibola BMF, datis reais CG, CK, CR^ li- 
quct*enim trapeziumGKHDefle ad trape2iumGKBF,*Art. iz^ 
ut m & «4 ideoque in eadem Hyperbola HND inveni-**^* 
cndum eft trapezium RSVT, quod fit ad trapezium 
GKHD m »,ad m^ id autem fit * capiendo CS ealege,* Art. 115«. 

utfit */CG4 v^CK::CR:CS. 

DEFINITIONfES. 
IV. 

SiT AC re£la indefinita, cujus tcrminus fiicrit pun-*'»^ «^*»^ 
ftum A \ fit AMB curva ej ufinodi, ut, fi per pundum 
tsuodvis P agatnr refta MP, o^x cum AC anguliim 
dawm APM conftituat, fiatque indeterminata AVz=:x, 
pI^._--« X\t (emper ax^=yy (litera a datam redam 
defignante) conftat *exhac Hypothefi lineam curvam* ^* **•• ^ 
AMB eflTe Paraboiam, cujus Diameter fiierit reda AC, 
Ordina» ad illam Diametrum reda PM, iiiius autem 
diametri Parameter a. 

Tamfi ponamus c\A\x AMB naturam exprimi per 
aequationem y^ = aaxy vel y^ = axx, illa iinea curva vo- 
catur Parabola Cubica vel TERTiiE dimensio- 
pisj cx co qubd indeterminatarum xydy index ma- 

U i jor 
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Joc fit tertiae; dimcnfionis. Et (i secjuatio fuerit f-sssoFxf 
vcl,y=^jc'^ curvaAMB vocatur Parabola quar- 
tA DiMENSioNis, quia indetcrminata y cujus index 
omnium major fit, uique ad quartam dimenfionem a{^ 
cendir. Et fic in infinitum. 



''5' '"iJ' SiT, ut in definitione prjccedenti, re6b AC> cujus- 
terminus Aj fit BM curva ej[ufmodi, ut, ^\ ex ipfius 
pundo quovis M agatur re£ba MP, qua: cum AC an- 
gulum datum APM conftituat, fiatcjue APsssx-, PM==/, 
fit {emper x.y =z.aa j ( litera a redam datam denotante ) 

»Axt. loji liquet *hanc curvam fore Hyperbolam, eujus altera A- 
fymptocos fucrit redla AC, altera vero reda AD ipfi PM 
parallela» & cujus dignitas vel poteftas fuerit quadracumi 
aa. Quod fi squatio, naturara curvae BM exprimens, 
foerit xxy =±:a\ illa curva vocatur Hyperbola Cubi- 
CA, vcl TERTi-* DiMENSioNis. Et fi acquatio fiierit x^y 
s=.^y curva BM crit Hyperbola QUARTiE dimek- 
sioNis i ex eo quod fadfeum xy quatuor dimenfiones' 
haJbeat. Et fic de. reUquis omnihus in infinitum. 

COROLLARIUM L 

i:tg.ii2. 13Z. Si littera w numcrum quemvis integrum de- 
^^^' fignet, qui index fit dignitatis vel poceftatis ad quam in- 
determinata AP ( ve\ x) afcendit j & fi Httcra. n deno- 
tet poteftatem indeterminatae PM, vel'^, conftat «qua- 
tioncm^"=x'"' x <»«'-"' (vcl fimpUciter^" = a"*, radta 
tf=i) Parabolarum omnium naturam, cujuicunque tan^' 
dem dimenfiottis fuerint, exprimcre. Eodem modo,aequa- 
tionera ^'"y'' = *'*'+ * ( vcl firapliciter .«•'y^sss i , -fa^a rf" 
= 1 ) Hyperbolarura omnimn naturam^ qua^cunque fu- 
crint earum dimenfiones, denotare. Cor- 
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COROLLARIUM II. 

^53' Si ps'' ipfius AC terminum fixum' A ducatur' 
rcfta indefinita AD ipfi PM paralleiaj agaturque MIC 
ipfi AC parallek, ipfi autem- AD in pundo K occur-- 
«ns i fiat A¥i==Xy KM =7 j iiquec indcterminatam x, . 
qujereaam AP vei MK prius cfefignarat, jam fierijK; 
& e eontrario indeterminatam 7, quae PM vel: AKprius 
defignarat, jam fieri x. Undc patet, 

itno. Sicurva AMB fijerit Apolloniana Parabola, eam^^S* ^**" 
exprimi per Jcquationem^/=<r;p vel xx=ay, refpedu 
habito ad redam AC vel AD i Paraboiam etiam cubicam 
exprimi per sequationem y^= axx, vel per a' = a*y, re- 
foedu habito ad redam AC vel AD. £t uniyerlariter,^ 
U curva AMB per aequationem fz=x^a''''* exprima- 
tur relpedu habito ad redam AC, eandem curvam de-^ 
notari per acquationem xT^y^a*-"* (ponitur.cnim » 
major efle quam m ) re^edu habito ad, redam AD. ^ 

xdo. Hyperboiam communem vei Apcdloraanam fem- '8-"3r 
per exprimi per aequationem x^ = aa, refpedu habito ad' 
redam AC vel ADj Hyperbolam vero cubicam, cujus a:- 
quatio fiierit xxy=za^ reipedu habito adredam AC, 
habere xquationem xyy = a\ refpedu' habito ad redam 
AD. EEuniver^liter,Hyperbolam, cujus a:quatio re^edu 
habito ad AC fiierit x^f=a^-*'', exprimi per a:qua-- 
tionem ^y =<*■"-*" reipedu habito ad rcdam AD.. 

COROLLARIUM IIL • 

234. HiNC conftar, duas erte Parabolas Cubicas,, 
quarum una. pcr-abquationem ji-= aax vdx^ = aajrex' 
primatur j altera vero per aequationem f= axx vel ^'= 
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ayfy unicam vero Hyperbolam cubicam xxy =— a^ v^ 
xyy=a^. Indeterminat^ enim A" dcjf fblimimodo qua- 
rxuor primis modis componi pofTant ad exprimendas Pa- 
raboks cubicas vel tertiiE dimenfionis •, & duobus tantum 
niodis> ad exprimendas Hyperbolas Cubicas. Jam vero, 
cum quatuor primx acquationes ad <luas curvas inter fe 
diverfas pertineant; dua^ autem pofteriores ad unamfb- 
'lummodo ^edent-i fequitur duas efTe Parabolas cubicas, 
& unam Hypcrbolam cubiaun. Eadem ratione inveniii 
poteft numerus Parabolarum vel Hypcrbolarum quarta: 
vel quinta: dimenfionis, ^c. 

COROLLARIUM IV, 

ffig. «j. ' 255V RcAiE indefinita: AC, AD, non fimt tantum 
Afymptoti Hyperbolae commitiiis, fed & omnium Hy- 
perbolarum cujufcunque diinenfionis. Si enim a^quatio 

;;v*/ = <i-'-^» vel/ = —- ( Ponitur AV = x, PM—^) 

naturam cujufvis Hyperbolae exprima^ quando pun£ba 
^jus quoad redbam AC fpedleQtur j liquet, quo major fuerit 
AP vel X3 eo magis /, ac proinde PM vdi y diminui ^ 
adeo 'ut, fi x infinite augeatur, PM vel y prorfus c- 
vanefcatj faoc efl, Hyperbola BM & reda AC in in- 
finitum produd;£ magis magifque ad invicem accedunt^ 
nunquam tamen fibi niutuo occurrunt, nifi in ipfb, uc 
♦ Att. iio.ija dicam, infinitatis terminoj & ha;c *eftAfymptoti 
proprietas. 

Jam fi qufdem Hyperbola: pun6b quoad re<Slam AD 
^edentur j habebimus jequationem xy'"=ia"' "*" " vel^'" h= 

— ^ (AK=*, KMs=;y,) Unde fcquitur, quo ma- 

jot 
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jpr fit AK vel.A?^ e^minorem fieri KM veljf, & fic 
in infinitumj ideoque rcda AD eft- ctiam> A^mpcotos • 
ejprdem. Hyperbok. 

BROPOSITIO XIV. 
Pkoblema. 

rjtf. Detur punBmn M fuper ficmdamPitFahhiam^ig'^^^ 
euhicam AMB, cnjus natura per afuationem y*a=ax3P- 
eccprimatury propoJitumfitangentmlATducere» 

Sic arcus MN infmite parvusj ducacarque NQ^ipfi» 
PM, MR ipfi AC parallela: & trianguhjm MRN fi- ' 
mile erit triangulo TPM,- ex eo quod arcus exiguus 
MN pro tangentis produft» parte *haberi poffic *Aft.i8^? 

Hoc pofito, fiat fobca!ngen& quaefica TP=s/-, FQ^ 

vcl MR == <? i PM =y i & erit * RN = '^ . ? '4, Ei^ 

Uftde QN=QR-+-RN=7-4-2L 

Jhm filbco ipfitrs y^ in ajquatiotie y^sssoxx, nacuram 
ourvx AMB exprimcnte, (ubftituatur cubus ipfiu» QN' 

yc\ y^^i & locoipfius xxy quadratum ipfius AQjycl: 

;r-4-*, aequatio evadet. 

«5_^. 12 ^ Iffl^tL ssutxx-^ireax-^eaj^ux sraoatio > 
^ s ss s^ 

rationem ipfius AQ,ad QN perfedc cxprimct.. 

Quod fi membra prioris sequationis reipcdivc fob- 

ducanturex membris puioris, refiduumque pcr e divl-- 

datur, crit 3^3 
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y |-i2L_^.!^~^^;f-4-<frf. Delctis ommbus termi- 

s ■ ss s^ 

ms, ubi e ocurrit , ( exiftente enim PQ^ vel e infinitc 
parva, tcrmini iUi evancfcunt) &: erit tandem — = 

^axy unde erit VTxs= ^srs-A-jfubftituendo, loco 
ipfiusj'^ valorem ejus axx. 

SCHOLIUM. 

237. LiQUET ex praecedenti calculo, (i loco poteftatis 

ev 
ipfius y fiibftituatur eadem potentia ipfius^— t-— , duos 

|)hmos iftiplce poteftatis terminos folummodo requiri j 
reliqui enim in squatione ultimb inventa dudi in po- 
teftates ipfius e, vel ipfam e continent, vel poteflates 
ipfius e, ideoque prorms fiint delendi. Idem fit^ quan^ 
do loco ipfius X lubftituatur eadem poteftas ipfius x-^e. 
Quod fi omnes poceftatqs radicis binomicje x-^e con- 
flituas^ «runt duo primi termini fecundas dimenfionis a?' 
— *- i.ex ', tertije, ;v' — »- 3 exx \ quartat, x^ — ♦- ^ex^ ; quin- 
tae, x^ -*T$ex*, &c fic in infinitum i adeo ut-duo primi ter- 
mini poteftatis cujufiris m radicis binomicac x—t-e, fint 
x^ '-*-mex^'^ ' . Eadem ratione conftat duos primos termi- 

nos poteftatis cujufvis » radicis binomicap^-n- — , efle j>" -4- 

m 

S 

COR- 
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COROLLARIUM. 



n—m 



2,58. Unde, ope squationis generalis ^'ssaAf^^» 
vel (fii6Va asszi) y* ==;?"», generaliter exprimi poteft 
{ubtaneens PT (j) Parabolartun omnium cujufcunquc 
dimennonisj hoc modo, 

Ponantur, in xquatione generali ^=y*, loco ip- 

. fius^", duo primi termini potelhtis n radicis ^-t- — , 

hoc eft^*— H-^ ; & loco ipfius x^ ponantur duo pri- 

mi termini poteftatis m radicis x—i-e-f hoc eft, x^ -4- 

wry"" ' i ,unde erit ^'-t- -^ s=sX^ ^mex^- ' . 

Subducantur membra prioris zquationis (y=jf*) ex 

membris pofterioris reHauumque per e dividatur, & erit 

m" , «y' »;k^ n 

•^ = «jf"»- ' i unde X = <^ - = — - — = —x, nam 
s mif-^ mx^-^\ m 

y^^x^, 

PROPOSITIO XV. 
Problema. 

ijp. DucERE taTtgentes ad Hyperhotas cujufcunque^z- "5* 
dimenjionis. 

Manente Propofitionis prrcedentis conftrudionc, po- 
nantur, in asquatione gcnerali ^'"^''^sa'"-^'' rationera 
ipfius AP (;^) ad PM (j) denotante, loco ipfius ^?, 
duo primi termini poteftatis m radicis AQj {x—^e) 
hoc eft, ^"* — HWtrjf"— ' ; & loco ipfius y, duo primi 

X termini 
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termim poteftatis n radicis QN (^— - ) hoc eft, v"— 

-^ , unde oritur hjcc xquatio 

T»y -4- mefif^-^ ^ Z. —: ^ -«^ratio^ 

ncm ipdus AQ^ ad QN cxprimens. Membris igitur pri- 
oris arquationis ^ic^'' =<»'"-*■'' ex membris pofterioris re» 

/*_ /V» ^/*11_/%" 1»»1 1" ^» '^ M* 



^edivc fubdoAis, dividendo per ef, erit >»**--• — 
= ai deleto- autem cvancfcente tcrmi- 



nx!^ rnnes^-'^ 



r s 



oa cx eo quod re£bm PQ, (e) infinite 

parvam in fe contineat, & erit ordinatis terminis PT,. 
vel x= -=—«•. 

COROLLARIUM*. 

lig; Mi. ^^^Q^ Hmc in Parabola ycl HyperboFa cuju(vi$ di- 
menfionis per daaim quodvis pundum M, duci poteft 
tangens MT j modb aequatio pro Parabola fuerit y = 
«*<!?-•, & pro Hypcrbola, 3^fz=,a'^-^* ; {iimatur 

lcilicet (ubtangens PT = — AP, cx cadem partc qu4 pun- 

tii 

ftum A re^edu habito ad P, quando tangens ad Parabolam 

fit ducenda ^ ex oppofita autem parte, quando tangens ad 

Hyperbolam fit ducenda 5, 

PROw 
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PROPOSITIO XVL 

Th£orema. 

141. SiT, W in defimtione quarta^ AMB Parahola cu^^P'^' «*4* 
cujufcunque dimenjtonis, fer aquationemy°^s=sx'" z^ ^"^ ex- 
frejfa} ducatur autem in ea ex punSfo quovis B reBa BC, 
qua cum AC angulum datum ACB conftituat, compleaturm 
que faraliehgrammum ACBD j dico parallelog^ammum cir- 
cumfcriptum ACBD ej^e ad fpatium Parabolicum ACBM A 
inter reBas AC, CB ^ Parahola fortionem AMB compre- 
henfum, Jicut m^^n ad n. 

Scilicct ACBD : ACBMA ::«—»-»:«. 
Sumatur (uper ParaboljeAMB porcionem arcus MNin- 
finite vcl indefinite parvus, hoc eft minor quavis Para- 
bols portione, utuc exigua: ducanturque red.-e MP, 
NCb ipfi BC,- & MK, NL ipfi AC parallekj qut 
exiguum parallelogrammum MRNS conftituent j agatur 
tangens MT diametro AC in pundo T occurrens, & pet 
T au<aa parallela CB ipfis MK, NL, in pundis F, G, 
occurret. Ho(; pofito, conftat arcum exiguum MN har- 
beri *pofle pro latere uno Polygoni Portionem Parabo-*Art, 1S5. 
rabola: AMB conftituentis, tangentem vero pro latere 
illo produdfco ; adeo ut duo triangula NRM, MPT, fint 
& redilinea & fimilia, unde erit NR vel MS : RM :: 
MP : PT vel MF. Ergo erit Parallelogrammum PMRQ^ 

* aquale parallelogrammo FMSG ; jam vero MF vel » 14. El. <r. 

n n 

* PT=- AP vel — MK. Erso etiam Parallelo£^rammum * Art. j^©^ 

m m ^ ' ^ 

FMSG vel PMRQ=: * KMSL, & cum hoc idem fit 

m 

X 4 quacun- 
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Guacunque in Parabola: parte cadat arcus exiguus MN> 
fequitur rummam omnium parallelogrammorum PMRQ^ 

*Art. ji4.hoc eft, * Trilineum Parabolicum ACBMA s= «. 

m 

ADBMA fumma: jfcilicet omnium paralfelogrammoram 
IKMSL. 



m 



Undc »^ACBMA=»ADBMA, 
* »(S. El. <?. Et * ADBMA : ACBMA :: w : w. 

Ergo ADBM A -*^ ACBM A : ACBMA :r w ^ n :v. 
Hoc eft, ACBD : ACBMA ::«-+» : «. 

* 

COROLLARIUM L 

Z41. HiNC conftatTrilineum Parabolicum APMefte- 
ad Parallelogrammum circumfcriptum APMK, jficut n ad 

m^n-j ideoque trapezium Parabolieum MPCB s=— ^ 

ABCD ^ APMK 5 ex eo quod ACBMA =-^ 

AGBD, & APM = -^ APMK. 

COROLLARIUM II. 

245. Si Parabola dara AMB fuerit Apolloniana, hoe 
cft fecundae dimenfionis» acquatio generahs^'' = ^'"<i'~'* 
tvzdk y^ =: ax 'y unde in hoc ca(u »= 2, w= i j idieo-^ 
que 

ACBD:ACBMA:: jrz. 
Si Parabola data eflet Cubica, vel tertix demenfionis, ae- 
qiiatio generalis evaderet in hoc cafii y^ = ax^, ideoquc 

ACBD 



Digitized by 



Google 



Db SECTrONUM CONiPARATIONE. j^j- 
ACBD : ACBMA;: 5 : 3. Et fic in infinitum< 

PROPOSITIO XVII. 
Theorema. 

144. SiT, ut.m definitione qulnta, BMO Hyperhola cu-f\g' i^^-^ 
jufcttnque dimenfionis per £quatlonenfx"^y^=2J°'^° defignata^ 
ducatur autem ex punBo quavis C reBa BC alteri AfymptO' 
to AD parallelay. ^ ad alteram in punUo C terminata, com^ 
pleaturque parallelogrammum ACBD ; dico parallelogrammum 
infcriptum ACBD effe ad fpatium Hyperholicum ECBMO 
fuh reBa determinata BC, fuh reBa CE infinita ^verfus C,, 
(^ fuh portione Hyperholicd BMO comprehenfum, ficut nv— 
n:n. 

Scilicet ACBD : ECBMO :: m — « : ». 
Manente prsecedentis propofitionis conftrudiione, eadenv 
latione oftendi poteft,exiguum parallelogramnium PMRQ. 

' 2= - KMSL. Et cum hoc verum (it, quacunque in Hy- 

perbolce BMO parte cadat arcus MN> {ecjuitur fummam. 
omnium parallelogrammorum PMRQ, hoc eft, *fpatium* Art. 184^ 

ECBMOj ajquari fpatio -EADBMO (ummx vidclicet 

parallclogramriiorum omnium — KM^L. Erit igitur 

EADBMO : ECBMO ::m:n, 
Et EADBMO — -ECBMO : ECBMO ::m-^n: n. 
Hoc cft, ACDB:ECBMO:: w— «:.«. 

COROLLAKIUM I. ^ 

24y. HiNc fequitur trapezium hyperbolicum CPMB 
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==~^ACBD==-^APMKi ex eo quod ECBMO 

,== ACBD, & quod ob eandem rationem EPMO = 

m —n * 

.m — .» 

COROLLARIUM IL 

X4S. HiNc, imo. Si » ipajor fit quam n, ratio pa- 
Tallelogrammi infcripti ACBD ad fpattium ECBMO ver- 
ius E indefinitum, iemper exprimitur per numeros pofi- 
tivos •, unde in hoc cafii (emper daretur aibibluca iftiu&e 
^tii quadratura. 

ido. QuANDd »c=», quod fit in Hyperbola com- 
muni vel Apolloniana, erit ACBD : ECBMO :: <» : i ;* 
hoc eft fpatium ECBMO infinitum cft' rcfpc£hi habito 
ad parallelogrammum infcriptum ABCD. 

^tfo. QpANDO #» minor eft quam i», paraifelogrammum' 
in^riptumACBD erit ad i^atiumhyperboL^um fiGBMO^ 
ut numerus negativus ad pofitivum; unde in hoc cafii 
i?atio iftiufee {patii ad parallelogrammUin AGBi> cft, dk 
ita dicajtt, plus quam infinita. . • ' 

Notandum eft tamen, quod in hoc p(aftrecnfv f^ 
ipatium Hyperbolicum fiib re<5fca DB,'fiib Afymptoto AD 
verfus D infinita, & fiib Hyperbola OMB comprehen- 
{iim,, erit ad parallelogrammuni infcriptum ACBD ficut 
m sd n — m, hoc eft, ^atii illius quadratura daturj fi 
enim indeterminacat ( x ) fnper Afymptoton AD jam fii- 
mantur (fiimptse enini erant antea mper AC) arqiiatio 
*^rt. z 5 5 . ad Hyperbolam evadcc * xy" = 4 "» -h *. 

FRO- 



Digitized by 



Google 



Di SECTIONUM COMPARAriONE. xSj 

PROPOSITIO XVIII. 
Theorema. 

^47« S^ f^ "* ^""^^'^ ^^^^ CAD qua^vis ctirva AMB,Fig- u*- 
mus tangins MT in qiKrvis punBo M ^</r«fj &fiin 
anguJo DAH qui deinceps Jit, conftituatut alia curva HVE. 
ejufmodi ; ut,Jt fuper eam ex punBo quovis F ducatur reBa 
FM ipfi AC parallelay reB<e AD i» K, <r«r:;<& <««rm />r 
M occurrens, agaturque tangens MT //>/? AC «w punBa^ 
ociurrens : Jit femper AK <«3 MT ficut conjfans quadam a 
{eadem fempermanens, quacunque in parte cadat punBumY) 
ad KFj dicOfJi per punBum quodvis D in reBa AD duca- 
tur reBa EB ig^ AC parallela & ad duas curvas termi- 
nata, Jpatium ADEFH aquari reBanguh Jub curvaAMB^ 
^ confiafBti a comprebenjo. 

Scilicet ADEFH = AMB x ^. 
Sutnpco fiiper curvam AMB arcu MN infinitc paarvo,, 
dudilque MF, NG ipfi AC parallelis, rcto AD in pun- 
£tis K, L, curvacautem HF£ in pundis F & G occur- 
icntibus, agantur ttdcx FS, MR ipfi AD parallete, pro- 
ducaturque RM, ufquc dum ipfi AC in P occurrat. 

Hoc ^to triangula MPT, MRN, fiint ftmilia, undc , 

MR: MN ;t MP vel AK : MT :: ^ : KF. 
Ergo KF X MR, hoc eft, FKLS :fc:MN x a. 
Et cum hoc verum fit, quacunque in parte curv^e AMB 
fiimatur arcus MN, {equitur (iimmam exiguorum re(5t- 
angulorum FKLS, hoc eft, *fpatium ADEFH aequari^Art.iS^. 
fiimmae exiguorum ledangulorum MN x <j, hoc eft 
redangulo £b curva AMB & conftanti a compcehenfix 



C o R- 
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COROLLARIUM I. 

148. HiNC (cquicur redangulum fub porcione AM 
$c conftanci a, arquari (jjacio AKFH j ica & redangulum 
fub porcjone MB &: eadem reda a comprehenfum aequa- 
ri fpacio KDEF.^ vw i: tv. . ..vj. u h ^ :. 1 .,;.»)< ^. 



I ) 
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.COROLLARIUM II. . 

Z45). Si curva AMB fueric {ccunda Parabola cubica,. 

; Arr. a5<f.cujus a:quario fic y^ = axx { A? = Xj PM =jy j ) eric * 

PT = l X. Ec ob criangulum redangulum MPT, Hy- 

pochenufa MT = \/ yy -+ -ixx\ verum ex nacura curvx 

HFE, eric MP : MT :: a : KF, yel j : >/ yy ^^xx :: a : KF, 

Unde KF = ^<»-i j (cd y' = <?.va:, ereo fubfticu- 

Ayy ^ ^ 

tione fada erit KF=<i<i-+-|<^. Hinc conftat, curvam 
HFE cfre in hoc cafii Parabolam, cujus axis eft re£ta 
AD, vertex autem O, ita ut pundum D fit ex ex jJce- 
ra parte pundi A, & O ex altera, adeo ut AO = Jtf 
*Art. 22. & parameter ejus=:|<i5 eft enim * ex natura Parabo- 
\x quadratum ipfius KF xquale redangulo fub KO & 

parametro \a'. hoc eft,KF= <?<«-+- \ay, Jam verocum 
*Art.2^2.u.apezia Parabohca ADEH; AKFH *quadrari poffint, 
conftat dari redificacionem & curvae AMB, & portio- 
nis cujufvis AM. 

Si qua^ratur vera quancicas portionis AM, notandtjm 

cft AH = 4, quoniam AH = AO x | <» = <«i« j adeo- 
^ue fada tangence MT = f, reda AK vel MP =7, 

erit 
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diSECTIONUM COMPARATIONE. rVy 
«rit KFa= -, & trapezium Paiabolicum Fi^AH vel*f*Art. i^ti 

FK xKO— |HAxAO==|rff-f.— — -^rf=AMx 
«. Hoc eft, dividendo pcr «^portio AMs=r-^-h — 

— a, Unde oritur hxc conftrudia 

A(5ta ex pundo dato M fiiper {upcr lecundam Para- 
bolam cubicam AMB tangente MT, qux ipfi AK per 
axis AC yerricem ad cundem axem perpendiculariter du- 
£tx normalis fit, fiimaturfuper redam AK parsAV=3 

—a, dacaturque VC ipfi MT parallela axi inpundo C 

occurrens ; defcribatur centroj N radio autem VA arcus 
Circularis AX ipfam VC in pundo X fecaus. Dicopor- 
tioncm AM fccunds Parabola: cubica: AMB arquari {uni- 
mx redarum MQ^, CX. 

Ob triangula^im TPM, TAQ^rimilia, erit MQ^= | 
MT (0, ex eoquod APte.^PTj ob triangula fimilia 
MPT, VAC, erit ^ 

MP;MTt: AV:VC, 
Hoc eft, jy: t::J.a:^, unde CX=£5— 1 a-, rcd 

MQ==: f MTj 'ideoque MQ.-*-CX=|r-+.£f — 1^ 
= AM, ''' '' 
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PROPPSITIO XIX. ^ 

TjIEOREMA, 

Wgy ii> 2^0,. SiT EAF Hyperhra E^ilatera, cujuf eentrun C,> 
femiaxit frimut AC 5 // etiam NCS Parahola, cujus axis^ 
fuerit reSfa AC 'V^ywx Verticem C produBa, axis autem Pa- 
rameter dupJa CA. y</OT ^ per auod^vis in Parahola NCS^ 
punBum N, <jg;4/»r r^ff<i N£ i^ CA paralieia, Hyperho" 
Ik ipfi EAF in punUo E, e/«x <Mirm axi fecundo CL /« 
/wnff(» Leccurrens^ dico fpatium HyperhoUcum CLEA fuB- 
re&is AC, CL, LE, ^ fuh HyperhoU portione EA com- 
prehenfum, tequari rectangulbfuh. Parahi^s pffKtione CN, ^ 
uBaAC Gontento. 

Sciliect CLEA=s=CN xAC. 
Ducarur per pundum quodvis M in portione Para- 
bolica CN reda MG tangenti MT per illud pundum^ 
dudas, & ad axcm in T terminatae | perpendicularis, ad, 
axem etiam in G terminata; agatur MB ipfi CA paral^ 
lela, Hyperbola: in pun6to B, fccundo autem axi CL 
in pundo H occurrens •, & erunt redaj MG, HB, fibi 
invicem xquales. E)u£ta enim ad axem Ordinata MPj»^ 

♦Art. 1$. crit *^PG a=r: CA j & ob triangulum re^Slangulum MPG,. 



^Art. Mo^-erit etiam MG =PM-f-PG==CH-+-CA= *HB,ob 
Hyperbolam equilateram EAF; undcMG = HB. Tri- 
angula autem TPM, MPG (unt fimilia, undc MP vel 

■^Aft. Z4,(J. CH : MT :: PG vel CA : MG vel HB. Ergo * fpatium 
Hyperbolicum CLEA = CN x AC. 

COROLLARIUM II. 

Z5 1.. Hinc conftat, trapezium Hyperbolicum HLEB 

' sequari 
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Di SECTIONUM COMFARATIONE. 171 

arquari jredangulo fob portionc JParabolica MN,. & 
{emiparametro CA axis* 

GOROLIARIUM II, 

25 1. Sr in Hyperbofa equilatcra EAF agantur du^ 
parallclae BD, EF, ducamurquc per earum extremitatcs 
reas BM, £N, DR, FS, ipffAC parallelx, fecundo axi 
Hyperbolac in pundis H, K, L, O, occurrentes, diffcren- 
tia redangulorum AC x MN, AC x RS acquabitur difFe- 
rentix trapcziorum redilineorum HLEB, KOFD. 

Nam rcdangulum ACxMN *aequaturtrapezioHy-*^Art. 250. 
perbolico HLEB, idcoquc redangulum AC x- MN -»- feg- 
mcntnm Hypcrbolicum EB = trapezio redilinco HLEB •, 
eadem racione redangukim AC x RS -f-(egmenfum Hf-f 
perbolicum bF — tripeiioreailineo KOFDj fed feg-"" 
menta EB, DF *xquanturf ergo difFcrcntia rc^tangulo- *-Art. 208. 
rum. AC x MN, AC x RS irquabitur difFcremiar trapezi- 
orum redilipcoruni HLEB, KOFp, 

COROLLARIUM II L 

rjj. IiSDiM, quaj in confedario prxccdcnti, pofitis i 
fi fiat 2AC: LHxJBH-j-LE:/»-, liquct redangulum AC 
xi» = iLH X BH -+LE, hoc eft trapezio redilineo 
HLEBj cadcm rationc, fi fiat lAC; KO:: KD-+FO: 
», erit ACxw = trapezio KOFD; ideoquc difFcrentia 
rc«aangubrum ACxRS, arquabicur difFercntix redan- 
gulorum ACxm, AC x « j hoc efl, dividendo per AC, 
difFercntia arcuum Parabolicorum MN, RS, aquabitur 
difFcrcntis rcdarum w, n j unde conftat iiivcniri pofle 
rcdas asqualcs difFercntia: arcuum Parabolicorum MN, 
RS, ad infinitum. 

F I N I S. 
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CORRIG ENDA. 

P AC l 0. lege Mmidh. p. 40 1. 1 C, lcgc -— ^ pio 

tl^ p. 70. l ult. leg. a^uari. p. 88. 1. ult. pro 

Ch legc CH. p. 101* I. 1. lcg. iiUm. p. 151. 1. 18. 
leg. numerorum, p. 141.I, 7. pro ZPY leg. SPZ. p. 
14J, l i, lege Vimetro, 
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